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Abstract 





Recently, the computer has become one of the major assets of many schools. 
Schools in the cities are offering computer courses realizing the potential of 
global markets. Some states are in the process of introduang computer 
education as a school subject in secondary and higher secondary schools. But, 
it has been felt that there is not a single, sound computer education 
curriculum available. Schools prepare their own computer education 
curriculum. There is a dire need for a sound computer education curriculum 
for our schools. In the present paper the researchers have tried to prepare an 
integrated computer education curriculum for schools. 


In Janiiaiy 2001 the Nitional Coimctl of Educational Research and Tiainmg biought out Infarrmtian Technology m 
Schools; Curriculum Guide and Syllabus foi piiman', middle and sccondarj' clasiei, -Academic Editos. 




PPLICATION of educational 
teclmology is considered veiy 
important for the Indian school 
system. It is now being emphasized in all 
the schools, mral and urban, and in all 
the stages, from elementary to higher 
secondary, in tire form of instructional 
design (technology), hardware technology 
and software technology, The practical 
aspect of Its utilization varies from school 
to school. In many schools, paiticularly 
private schools in urban areas, its 
application exists in many areas like 
teaching-learning, admission, evaluation, 
guidance and cormsellmg, anid teachers’ 
training. The use of computers is, one of 
the major applications of educational 
technology m tlresc schools, either due to 
its huge potentiality to reduce educational 
and management burden and/or to attract 
more students. Schools with adequate 
facilities for computer haidware, software 
and ‘humanwarc’, use computers for many 
educational purposes. It shows that there 
lias been a significant growdi of computer 
education m Indian schools during the last 
decade. In spite of resource crunch, there 
is a rapid expansion of computer facilities 
in schools, particularly, in private schools, 
Central Schools and Navodaya Vidyalayas. 
There is i great rush of snidents to these 
schools both in rural and urban areas, 
perhaps due to these facilities. 

Computers are used in schools in two 
ways, first, as a tool to teach other subjects, 
and second, to teach computer education as 
a subject. In the first use, die computer is 
used to teachsubjects like physics, chemistry 
biologjf etc. through Computer Assisted 
Instruction (CAI), In the second and 
important use, schools use computers to 


teach computer education as a subject. Here, 
various packages and languages are taught 
m die schools. Packages like Wordptocessor, 
Data Base Management Packages (dBASE, 
Foxpro, Sibase), LOTUS 1-2-3, Excel, etc, 
and languages like BASIC, Logo, C, Pascal, 
etc. are taught in the schools. 

In many schools, the teaching of 
computer education is not according to the 
psychological and p -dagogical principles of 
learning. Even the computer education 
curriculum is not compatible to the schools 
and the computer teachers arc not Well 
qualified. In many schools, computers arc 
eithei rmutilized or underutilized. Thcte is 
no exact stage for introducing computer 
education in schools. Some schools have 
introduced computer education in the 
nursery, some in Class I, and often in Class 
II, III, or IV In many schools there is no 
fixed period for computer education in their 
regular time-table and students use 
computers only in their SUPW (Socially 
Useful Productive Work) classes. The 
analysis of Computer Literacy and Studies 
in Schools (CLASS) project reveals that one 
of die main causes of the failure of the 
CLASS project is “no provision of special 
computei periods in the school time-table.” 

Computer education is also not a 
regular subject in secondary and higher 
secondarj'^ curricula. It is considered as an 
extra subject. Many schools do not provide 
computer education m secondary and 
higher secondary classes But in this age 
of computers, computer education is 
needed for all streams, be it aits, 
commerce or science. At least, diere should 
be a structured syllabus for all the classes 
which would be integrated in nature. Most 
of the languages and packages of 
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computers are based on logic, To master 
any one of the computer languages or 
packages, daere is need for sound logic. 
Computer education should be offered to 
students in such a Way that they would 
be able to master simple logic first and 
gradually proceed to complex logic, The 
syllabus of computer education should 
proceed from simple to complex logic and 
from small information to large 
information. It should be according to die 
mental level, maturity and inteiest of the 
students The present paper is based on a 
^tudy- aimed at preparing a suitable 
computer education curriculum for 
schools Attempts have been made to deal 
with the following aspects related to 
cornputer education, 

• Status of computer education in city 

sehpols. 

I Need of a suitable computer educadon 
curriculmu in schools, 

• Exact stage of introducing computer 
education in schools 

• Designing relevant, stagewise computer 
education curricula for schools based 
on psychological and pedagogical 
principles, 

• Integration of computer education in 
regular school schedules. 

Objectives 

The study was conducted with the following 
objectives, 

1. To study die existing status of computer 
education in die schools of Vadodara 
City 


2 To prepare suitable computer education 
curiicula for schools according to the 
need of different classes 

Sample 

Twenty schools widi computer facilities from 
Vadodara City were taken purposively as 
the sample for the study. Twenty experts 
from the field of computer education were 
taken to collect their suggestions about tlie 
proposed computer education curnculuiii 
for schools. 

Tools 

A qucstionnaiie was prepared by the 
investigators to collect data from the sample 
schools about their existing computer 
education The items in the questionnaire 
wcie botli open as well as close ended. To 
collect suggestions from experts about a 
computer education curriculum for schools, 
an interview schedule was prepared by the 
researchers. 

Data Collection 

Data was collected from the sample schools 
of Vadodara City al^out the existing 
computer educatiop and computer 
education curriculum, available 
infrastructure, hardware and software, 
entry stage for computer education, 
allotment of periods for computer 
education, number of computer teachers, 
qualification of computer teachers, etc. 
Literature was also collected to find out 
research studies regarding the preparation 
of computer education curriculum, 
Experts’ suggestions were taken about tlie 
stage of introducing computer education 
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in schools, the type of courses to be taught 
in different classes, the weightage for 
computer education in comparison to 
other subjects at different stages, etc. 

The collected data were analyzed with 
the help of frequency, distribution and 
percentage 

Findings and Discussion 

Following are die findings of die study 
presented objectivewise 

(?) Existing Hardware 

In all the schools there were well-equipped 
computer laboratories In 15 per cent of 
the schools there were two computer 
laboratories, one for primary classes and 
another for secondary and higher 
secondary classes In most of the schools, 
there were separate computeis for primary 
and secondary classes. The primary 
students mostly used PC/XT machines 
Without' hard disk or with haid disk of 
very small disk space like 40 MB or 80 
MB In 25 per cent of the schools the 
computer laboratories were air- 
conditioned. The number of computeis in 
the schools varied from 14 to 35. In 50 
per cent schools the muuber of computers 
within 14 to 17. In 40 per cent schools 
the muuber of computers was within 18 
to 22 and in 10 per cent schools it was 35 
and more. In most of the schools they 
had PC/AT, 80386 and 80486. In 20 per 
cent of the schools they had multimedia 
systems In 10 per cent schools they had 
networking system (LAN). In most of 
the schools, they had printers and the 
number varied from 2 to 4 


(it) Existing Software 

All die schools had common software like 
DOS, Wordstar (version 4 to 7), LOTUS 
1-2-3, MS-OfFice, dBASE, Foxbase, Logo, 
Print Master, Banner. Thirty-five per cent 
of the schools had Windows In 60 per 
cent schools they had BASIC, C++, Havard 
Graphic, Coral Draw Twenty per cent 
schools had CD ROMs for multimedia. 
Most of die schools did not have any CAI 
and related software to teach other school 
subjects 

(ttt) Existing Hwmanware 

Most of the schools had computer teachers 
who were graduates and held a diploma 
in computer education Forty per cent of 
die schools had computer teachers with 
three years’ experience in business 
computing. 'Rvcntjf per cent of the schools 
had computer teachers with the said 
qualification along with a B.Ed. degree 
Forty per cent of di(_ schools had two 
computer teachers and ten per cent schools 
had four computer teachers 

(tv) Existing Syllabus 
The syllabus in computer education 
differed from school to school. In most of 
the schools the computer education 
syllabus had been prepared b)'^ their own 
computei teachers, and m some schools, 
the syllabus had been borrowed from some 
other schools. 

None of the schools used computers 
to teach subjects other than computei 
education. 

Regarding the courseware, 50 per cent 
of the schools liad Fundamentals of 
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computers, Logo, Lower Basic, Games, 
print master in their primary school 
(LW) syllabus. Fifteen per cent of tlie 
schools had Wordstar and DOS in their 
primary school syllabus. Five per cent 
schools had flow-charting in their primaiy 
school syllabus. All the schools had 
LOTUS 1-2-3, dBASE, Foxbase, advanced 
DOS and advanced BASIC in their 
secondary syllabus Thirty per cent of the 
schools had C'*"'*', Havard Graphic, Coral 
Draw, MS-Office, MS-Windows, etc in 
their secondary school syllabus One 
hundred and fifty-five schools had 
networlong, Pagemaker, and Power Builder 
in their secondary school syllabus. Most 
of tlte schools did not provide computer 
education for Classes X to XII students. 

Regarding the rationale for their 
computer education syllabus, the response 
of tltc schools was very poor. Most of the 
computet education teachers, i.e 90 per 
cent had not responded to this item. From 
their syllabus, it was found that there was 
neither rationale nor logic behind their 
syllabus Most of die schools kept one or 
two packages or languages for one class 
and some other packages or languages for 
other classes. For example, 15 per cent 
schools kept Wordstar for Class VI, BASIC 
for Class VII, Lotus 1-2-3 for Class VIII 
and dBASE for Class IX. 

In most of dte schools, smdents other 
than students of Classes X and XII got 
enough time for computer education 
theory and practical classes. In some 
schools (20 per cent) students were 
allowed to practise computers in their 
leisure time also. In all the schools 


computer education classes were included 
in the general time-table. ' 

(v) Sta£fe ofIntroducUon 

Fifty per cent of the schools introduced 
computer educadon in Class III Forty per 
cent schools introduced computcr 
education in Class II and 10 per cent 
schools introduced it in Class VIII In 50 
per cent schools computer education 
continued upto Class IX, in 30 per cent 
schools upto Class VIII and in 20 per 
cent schools upto Class VII 

From the drawn findings it could be 
concluded that most of the schools had 
enough manpower, machine and software 
for the implementation of a complete and 
effective computer education curriculum 
But It was found that students and school 
audiorities were not much interested in 
computer education as it was not 
considered as a subject in Classes X and 
XI. It was considered a waste of time for 
die students who were going to appear in 
the board examinations. To solve this 
problem, it is essential on the part of the 
State Government and the Central 
Government to inclutle computer 
education as a compulsor}^ or as an 
optional subject in die board syllabus. As 
most of the schools did not have a proper 
syllabus for computer education nor proper 
guidelines to indicate the correct stage for 
introducing computers the need for 
preparing a suitable computer education 
curriculum for schools in Vadodara City 
including Classes X, XI and XII was further 
realized For this purpose die opinions of 
experts in the area of computer education 
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were sought which are as follows and are 
related to Objective 2 of the study 

(i) Stage oflntyoditction 

According to 80 per cent experts, 
computer education should be introduced 
in Class I, If possible, it may be introduced 
at the nursery stage. At this stage the 
students can play with computers Graphic 
packages including ammation, simulations, 
nurseiy rhymes, games, etc could be 
introduced at tins stage. With the help of 
these packages children will develop 
interest in computers and it will also help 
develop a sense of computer awareness 
among smdents It should be continued 
upto Class V In Class IV and V, 
fundamentals of computers like history of 
computers, types of computers, uses of 
computers, fimctions of computers, etc. 
should be inttoduced through the play¬ 
way metliod in a very casual way. Rom 
nuiseiy to Class V there should not be 
any examination or test on die subject of 
computer education. Towards tire end of 
Class V a language like LOGO could be 
introduced At this stage, it would be 
totally practical, and tlreory classes should 
be kept to a miniimuu 

(it) Type of Curriculum 

According to most of the experts, there 
should be an integrated computer 
curriculum from Class VI to XII 
Integrated course means that some 
packages or languages with different 
purposes should be integrated over all the 
Classes from VI to XII. For example, 
wordproccssing should be included in all 


the classes from Class VI to Class XII. 
Any two wordprocessing packages should 
be spread over these years from simpler 
to complex components. This would help 
reduce forgetting and also increase 
efficiency due to practice 

(Hi) Components of the Curriculum 

According to the experts, there should be 
one Disk Operating System (DOS) or its 
equivalent like Windows or UNIX, one/ 
two wordprocessing package, one language 
like BASIC or C for a proper developrnent 
of computer logic and .on,® Database 
Management package like dBASE or 
Foxpro, for each class from VI to XII. Some 
useM packages should be introduced m 
between these classes In the higher 
secondary classes there should be some 
professional packages for different sticams 
which would enhance the students’ job 
prospects. According to the experts’ 
suggestions, there should be 60 per cent 
practical and 40 per cent theory classes. 
Equal weightage should be given to 
computer education as compared to other 
compulsory subjects and it should be 
considered as one of the optional subjects in 
secondary and higher secondarjr board 
examinations ^ 

(tv) Teachers for Computer Education 
According to the experts, computer 
teachers for primary Classes (I-V) should 
preferably be lady teachers with the 
minimimr diploma in corhputer software 
oi computer application. Preference should 
be given to teachers with this qualification 
along with primary teacher training 
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Computer teachers for secondary and 
higher secondary classes should be trained 
graduates with a diploma/degiee in 
computers and/or some experiencc^in die 
field of computer application According 
to the suggestion of experts, more 
computer professionals should be 
encouraged to teach by giving them an 
attractive salary 

On the basis of experts’ suggestions, 
availability of software and hardware and 
competency of humanware, the following 
languages and packages were suggested for 
secondaiy and higher secondary classes. 

• DOS6 2andcheversionaboveitwould 
be considered as die Disk Operating 
System from Class VI to IX and 
Windows for Classes X, XT and XII 

• BASIC for Classes VI to IX and C for 
Classes X, XI and XTI 

• From the Database Management 
^Systems, dBASE III or IV would be 

included in the syllabus from Class VI 
to IX and it would be extended by 
FOXPRO for Classes X, XI and XII 

• Wordstar (versions 4 to 7) for Classes 
VI to IX to be replaced by MS-WORD 
from Class X to Class XII, 

• LOTUS 1-2-3 would be introduced in 
Class IX and it would continue upto 
Class X. 

Taking into consideration the findings 
and experts’ opinions discussed above, a 
detailed computer education curriculmn 
has been suggested which is given as 
Appendix (pp 11-15). Also, detailed 
objectives are stated as follows for diflferent 


stages which would be acliieved widi the 
help of the proposed curriculum 

Objectives of Computer Education 

Primary Stage (Nursery, KG, Classes I-V) 

• To create interest about the world of 
computers. 

• To create computer awareiaess and 
literacy, 

Secondary Stage (Classes VI-X) 

• To develop sound logic among students, 

• To make tlie students familiar with 
different languages and packages 

• To make tlie students master certain 
languages and packages 

• To develop a strong foundation for 
fiirther studies in computers 

Higher Secondary (Classes XI and XII) 

• To develop vocational skills in computers 
for fiiture life 

• To develop creativity in the aiea of 
computers 

• To develop a stronger foundation for 
flirtlier studies in computers, 

Computer education is an emerging 
area of education. The demand for computer 
personnel is increasing in all sectors in India 
as well as abroad. To cope with the present 
and future demand, there is need foi 
introducing computer education in all stages 
of education including school anduniversit)' 
education. Though more andmorc facilities 
exist for college smdents in the foim ol 
private computer institutes and technical 
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institutes, there is a dire need to extend 
those facilities to school education. To start 
with, there is a strong need for a structured 


curriculum for computer education at the 
school level. The curriculum given in this 
paper is an attempt in this direction, 
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APPENDIX 

Proposed Integrated Computer Education Cm'riculum 

In this pioposed "Integrated Compute! Education Cuiriailum’ diffetcnt packages and languages aic proposed 
foi different classes in an intcgiatcd mannci which aic given m tabulai foim as follows 


Fundamentals of Computei Education 


Classes 

Nursery, K G , I, II 

III 

IV 

V 

Stones about the computei, it’s 
woik efFicicncy, Pictions about 
computeis, Games; Rliymes 
thiOLigh computeis; Alphabet, 

Tables tlirough computers, 

Animations and .simulations on 
computers, Computei graphics, 
Intioduction to keyboaid 
(only some kevs like aiiow keys, 
entei key, escape fcev and sp.ice 
bai) 

+ 

Games, Computei 
puzzles, Scoiing 
games. Adventure 
games, Computei 
graphics; Animation 
and .simulation, 
Intioduction to 
keyboaid (letters) 

+ 

Games, Ciilculation 
tbiougb computeis, 
Parts ot computeis; 
Use of computeis m 
difteient fields, 
Histoiy of computei 
tliiough stoiy-tellmg 
+ • 

Creative games, 

Calculating thiough 
computeis, Hosvto st.iit 
and .shut down 
computei s, Computei 
pciipherals (in detail), 
Keyboaid pi.ictice, 
IntroduLCion to LOGO 
• + 


+ The purpose of the game is to cteatc an mtcicst in computers 


* Lowei level Woidptocessoi can be introduced in Classes IV and V Paint Brash of Windows also can be 
intioduccd, 


DOS (Disk Operating System) 


Classes 

VI 

VII 

Vlll 

IX 

X 

DIR-CD/MD/ 

RD, Date, Time, 
CLS, Copy 
(Geneial),Tiee, 
VER, VOL 

Copy (Advance) 

REN, DEL, 
UNDEL, Eoim.it, 
Unfoiinat, Edit, 
Wildcaid.s, 

CHDIR, 

CHKDSK 

* 

XCopy, How MS 

DOS oiganizcs 
infoimation, PATH, 
SCANDISK 
DELTIU-E, DEVICE 
ECHO, EDISK, SET 
MODE, MORE, 
PRINT, Getting help. 
Backup. Comparing 
file, Restoiiiig file, 
Viius concept, 
Giaphics, Sh,\ic, 

Instill 

CHKDSK, CONFIG 
SYS, AUTOEXEC BAT, 
Mcmoiy, configuiation, 
MEMM’AKER, MS-DOS 
Partition Logical device, 
Giaphic.s, ZIP, INZIP, 
VSAFE, SMART DRIVE, 
Trouble shooting, Servei, 
Inteilink, Shell, Qhasic 
Eunriamentals 
** 

Windows 






Additional infoimation about LAN, node, sciwci, icccivcr and sender can be given. 

Windows can be staitcd instead of DOS in lower das.sc.s .and, ffirthcr, in Classes X, XI, and XII UNIX 
can icplace Windows 
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(Word Processor) Wordstar" 


Classes 

VI 

VII 

VIII 

IX 

X 

Introduction, 
Document, Non- - 
Document, Exit, 
Save, Piint, Cursor 
movement, Rules 
of typing, Change 
cLr, On format 
menu 

Advanced edit. 
Commands, Rules 
of typing, Copy a 
file. Rename, Block 
commands, 

Advance cursor 
movement Help, 
Print cohtiol. 

Dot commands, 
Spellcheck, Delete, 
ProtectUnpiotect. 

Adv, Block 
commands, Print 
control commands 
(advanced). 

Installation, Cut and 

Paste, Thesaurus, In.sert a 
file, Shoithand menu, Tab, 
Eunction, Punt from 
keyboard, Meige punt, 

Quick menu, Adi lUce 
print command 

MS-WORD 


Whether Woid^tai should start first oi MS-Woid, depends upon the institution, AcLOiding to experts, some DOS- 
based wotdprocessor should stai t fust. 


LOGO-BASIC 


Classes 

VI 

VII 

VIII 

IX 

X 

L,OGO 

Elewcii 

Elowch.irting, 
Constants and 
Variables, 

Arithmetic 
instructions, 
Hiciarchyof 
opeiations. Loop 
constmctioas. 

tary linstc 

Flowchaiting, Por- 
Ne\t ,Whlle-Wcnd, 
Text processing witla 
Basic, Random 
number. Small 
programs, Graphics 
(elemental^') 

Advniiceil Basic 

Print statement. Tab and 
Locate, Pimt output, 

Subsci ipt, Variables, Two- 
dimensional subroutines, 
Graphics (adv) 

Animation, Beep and 
sound. 

c 


LOTUS-1-2-3 /EXCEL 


Classes 

VI 

VII 

VIII 

IX 

X 




Spicadsheet and its pai ts, 
Command menu. 

Worksheet, Range, Copj; 
Move, Rile, Print, Graph, 
Data. 

Installation, 

Madi 

Calculation, 

Writing, 

Functions, 

Manipulating 

data. 

Changing 

layout. 

Printing 

ivoiksheet. 

Detailed 

graph, 

Database 

management, 

Impolt/ 

Export. 





















Computer Education Cuiticulum for Schools • 13 


Database Management System (dBASE) 




Classes 



VI 

VII 

VIII 

IX 

X 

Introduction to 
dBASE, What is 
data? What is the 
need of managing 
data? Use of 
database 
management in 
diffeient fields. 
Packages and 
languages available 
for database 
management 

dBASE (Elcfiie 
Intinduction, 
Undeistandin 
databases, 
Cicating a da 
the databa,se 
database, Edi 
Modifying da 
and Printing 
repoits, Mana 
and data 

ntaiy) 

g 

a-base. Sorting 

2 ScarLhing the 
nag and 

tabase. Clearing 
ormaited 
ging numbers 

dBASE (Advanced) 

Designing Custom 
screen. Displays, 
Managingmultiple 

Data File, File 
maintenance and 
peiformalice, 

Undeistanding 

Memoiy Vai tables, 

Creating Command 
flics, Designing and 
Developing 

Piogiams, 

Debugging 

1 

Techniques, 

Application, 

Generation, 

Interface with other 
packages 

Fo\pro/ 

Foxbase 


Windows 


Classes 

IX 

X 

XI 

XII 

DOS 

Introduction to Windows 
Starting Windows, Pull- 
Down menus. Talking to 
Windows, Dialog Bo\cs, 
Day-to-day file drudgery, 
Piogi am Manager, 

Starting Applications, File 
Manager Basics 
*• 

Instnlhng 

Why It IS called 

Windows, Piogram 

Managei , Creating new 
groups and items. File 
handling. Directory Disk 
Drives, Sharing 
customizing windows, 

Hard copy Basics 

Windows 

Working with 
fonts, 

Woidprocessmg 
with Wiitc, 

Paintbrash, 

Windows, 

Accessories, 

Getting wired with 
terminals. Wielding 
the DOS SIX tools, 
Intioduction to 

Windows for 
working gioups, 
Troubleshooting 
common 
application 
problems 
** 


** Windows can be started instead of DOS in lower classes and, fiirther, in Classes X, XI and XII, UNIX can replace 
Windows 
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MS-WORD 


Classes | 

IX 

X 

XI 

XII 

Woidstni 

Pile ftuictions, Edit, 

Copy, Pnste, Pind, 

Replicc, Links, Page 
layout, Printing 
command'i 

Toolbais, Headei-footer, 
Footnotes, IndcY and 

Tables, Picture Objects, 
Database, Spelling, Mail 
Merge 

Formats, Styles, Tabs, 
Grammai, Thesaurus, 
Language chLckiiag, 
Envelope and labels, 
iMacio, Customize 

E\poi t, Impoi t 


C 


Classes 

IX 

X 

XI 

XII 

BASIC 

AiithiTictic, All ay 
Assignment operators, 
Bleak, CASE Compile 
Menu, Conditionals, 
Constants, Simple 

Piograms 

Derived Classes and 
Funetions, Contiol 
.structure, Ariay.s, 

Matrices, Recuision, 
Giaphs, Tree, Simple 
Giaphles 

Strings, File tiinction, 
Pointeis,Stiucturcs, 

Seal chmg and Sorting 
Queues, Stacks, Giaphics 
(Adv), Music 


POXPRO/FOXBASE 


Classes 

IX 

X 

XI 

XII 

dBASH 

Commonly used 

Commands and 

Funetions ofdBASE, 
Menus, Windows, 

Dialogs, Configuring 
Fosplo, Applieations, 

Flint setup. Edit, 

Database Functions 
(advanced), Simple 
Piogiainmmg 

System memorj'a'aiiablcs. 
Switching horn dBASE, 
Assemblei, Different files, 
Compilei, Join Condition 
Loop (advaneed) 

Macros, Report, Label, 

Text Editing, 

Piogramming 

’ CatalogManagcr, 
Compatibilitj', Tlouble 
Shooting, Object 

Program Qiieiy, Wizaid, 
GnaphieS, Programming 
















Computer Education Cumciilum for Schools • 15 


Fcofessianal Packages for Higher Secondary Classes 


Classes 

X 

XI and XII 

Windows 

C 

FOXPRO 

MS-WORD 

LOTUS 1-2-3 

Af’ts 

Sc%cnco 

Comine} cc 

Wold Pioccssots in 
Multi-languages, 

S t.itis tical p.ickages, 
MS-EXCUL, 

Coial Draw 

(Fundamentals of Networ 
intLoduced depending upo 

(Advanced pnnuples of pr 

Power Buildci 
Engineeiingand 

Medical packages 

ong, INTERNET, INTRANl 
1 the facilities .w.ulable) 

:pai ing Expoi t Systems and Pa 

Accounting Pack.igcs, 
Statistical Packages 

T, Web Designing could he 

ckages would be added) 


This will be totally optional One can take one or two packages aceoiding to one’s inteicst and sticam 
Extra maiks obtained in computci education which is morc than 40 per cent is to be added to 
the aggregate Foi example, suppose a sccuicd 150/200 maiks in computei education 

So 150-80 (40%) = 70 marks would bp ,\ddcd to the aggiegatc (Only positive maiks would be added). 
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Abstract 





The School Experimce Programme is an integral part of the professional 
preparation of teachers including clinical experiences, experiences of school 
life, field experiences and teachmg-kaming processes in order to develop 
teaching competencies and other skills and knowledge required for the 
teaching profession. It thus involves three phases—fre-intemship, internship 
and post-intetnship. The evaluation process and weightage are distributed 
throughout the three phases under core training, practice teaching, field 
assignments and post-practicedeaching experiences etc. Systematic training 
of and orientation to evaluators can bring about validity and objectivity 





E 


FFORTS to improve the quality 
of teaching in schools depend 
for their effectiveness on the 
availability of accurate, detailed and objective 
evaluations of teaching. Evaluation of 
teaching may be based on one of the three 
distinct types of criteria; (i) the outcomes of 
the teaching, (u) the learning behaviours or 
experiences of pupils tliat tlie teaching 
provides, and (m) the behaviour of the 
teacher while teaching 

By far the largest part of all evaluation 
of teaclung made by supervisors employs 
the third criterion, teacher behaviour 
Informal evaluations are based on 
impressions formed from casual observations 
of teacher behaviour; formal evaluations 
are based on observations using some kind 
of a teacher-rating scale. 

It is useful to think of teaching as 
involving the simultaneous performance of 
three tasks. 


(t) Maintaining the classroom learning 
environment; 

(«) Providing learning experiences 
appropriate to the changing needs of 
individual pupils; and 
(w) Implementing those experiences in 
which the teacher is an active participant 
Foi convenience, performance of the 
first task is referred to as “environmental 
maintenance”, die second as “managing 
learning”, and dae third as “instructing ” 
Assessment of teaching is one instance 
of the assessment of human performance— 
that is, assessment of purposive human 
behaviour in die execution of some task. 
Changes in pupils towards the goals of the 
system are seen as indicators of good 
teaching When the criterion is based on in¬ 


class behaviour of teachers or pupils, the 
basis for scoring records is less obvious, but 
It rests ultimately upon knowledge of what 
the teacher is trying to accomplish, 
knowledge available when the task is 
specified in dus way 

In practice, most of the evaluation of 
teaching that goes on in today’s schools is 
process-based, diat is based on behaviour of 
the teacher in the classroom Process 
assessments use records of how the teacher 
teaches rather than of the effect that the 
teaching has on pupils Theie are two 
advantages in using teaching behaviour as 
the criterion for evaluating teaching, the 
evaluations obtained are diagnostic and they 
are timely If the quality of a teaching 
performance is low, it is possible to examine 
the record to ascertain what the teacher is 
doing—or falling to do—that makes his or 
her score so low And this can be done 
promptly—as soon as the evaluation is 
complete. 

School Experience Programme (SEP) 
IS the new coinage for Internship in Teaching 
(NCERT, 1991) which is designed to 
provide opportunities to develop a high 
level of competence in all aspects of the 
teachei’s work It is an integral part of the 
professional prepaiation of a teacher-in- 
making preceded by successftil observation- 
participation and student-teaching or 
equivalent clinical experiences in a school 
environment, and is planned and 
coordinated by the teacher education 
institution in cooperation with one oi more 
school systems. The Internship in Teaching 
or SEP provides multiple opportunities to 
the prospective tcachers/interns to 
participate in many phases of the work of 
the school system It is to lead tcacher- 
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trainees to the ciiiminating point in tlicir 
field expeiienccs which comprise 
obseivation, teaching and participation in 
the different activities of die school, A 
distinctive term has been given to this 
arrangement to distinguish it from the usual 
piactice teaching by the fact that the smdent 
is initiated to first-hand experiences as a 
teacher in simations closely resembling diose 
in which he/she would be working upon 
entering die profession (NCERT, 1963) 
Page and Thomas (1977) consider 
internship as “p'^obationai")^ period served 
by newly qualified teachers., Internship 
may be in heu of student teaching ” It 
provides a wide variety of experiences, 
designed to develop teaching competency 
such as working with individual students, 
guiding students, group practice teaching 
and evaluating students’ progress. The 
teacher training institutions hai'c also to 
provide experiences in co-curriciilar 
activities, effective library service, 
organization of games and sports, guidance 
in choice of courses and careers, reporting 
students’ progress, maintenance of record 
and registers and even aspects like planning 
for puichasc of equipment and apparatus 
for the laboratoiy All these require training 
and expel lence for professional efficiency as 
a teacher which arc to be provided mider the 
tcachei training programme (NCERT, 
1991) 

Thus tlirough SEP a student-teacher is 
helped to develop awareness, understanding 
and knowledge of the best ways in 
establishing a linkage of a cordial nature 
among home, school and the community 
for cnrichmg the life of the secondary school 


pupils. It emphasizes that besides classroom 
teaching, prospective teachers under training 
need to know, exercise and learn how to play 
their odier roles outside tlie classroom and 
widiin the school in order to give them a 
functional competenc)'- and perspective in 
dicir roles shouldering the responsibihties 
required for die job. 

In the new teacher-education 
cuiriculum, SEP is considered, essentially, a 
learning process which provides an 
opportunity and a challenge to the 
prospective teachers to apply their 
knowledge of the various subjects and 
principles and techniques of teaching in 
leal-life situations of the classroom SEP 
has two veiy significant parts' planning of 
student-teaching, and planning of school 
activities. 

Thus the total SEP programme can be 
classified under three broad phases 
(i) Pre-mtemshipphase in which die teacher¬ 
training institution equips the smdent- 
teachers with all the interventions, 
training, orientation, core-teaching, 
training in micro-teaching, induction 
programmes andallthe tasks he/she has 
to perform during his oi hei placement 
in cooperating schools. 

(w) Internship or School Attachment phase 
dining which the intern has to complete 
die practice-teaching lessons and gain 
comprehensive experience of all the 
aspects of school life as described above 
under SEP 

{iii)Post-intemshtp phase includes all diose 
activities which consolidate and provide 
feedback to training experiences. 
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The two-year Bachelor of Education 
curriculum at tlie secondar^r stage is based 
on tlie Curriculum Framework for Quality 
Teacher Education brought out by the 
National Council for Teacher Education 
(NCTE) in 1998 Through national 
consultations initiated by the NCTE, a 
strong consensus emerged in favour of 
enhancing the duration of the B Ed 
programme from one year to two years. 
The new curriculum framework not only 
transforms the nature and content of the 
traditional foundation courses but also 
includes several additional components. 

Pracdce-teaching is now not merely 
confined to the teaching of certain subjects. 
It also includes pedagogical analysis of the 
teaclung subjects, need-based pedagogy and 
transactional strategy, model lessons of 
different types in actual classroom simations, 
critical appraisal and evaluation of teaching 
techniques, observation, supervision, 
discussion and feedback on each lesson by 
the supervisor. The practice-teaching, thus, 
requires thorough preparation, detailed 
supervision and adequate time Its gain 
would, obviously, be acquisition of a higher 
level of teaching competencies 

The internship programme is enriched 
to provide all the experience tlrat a teachei 
needs. After completion of tlie period of 
internship witli increased duration, the 
prospective teacher acquires necessary 
experiences for workipg in a school. 

Evaluation in SEP/Internship 

Srivastava (2000) collected data from 357 
interns, 36 teacher-educators, II3 
cooperating school teachers, principals, 15 


educators, research studies of the past 
30 years and concluded tliat under SEP/ 
Internship there should be consistent and 
continuous evaluation of the progress in 
understanding and developing competencies 
in teaching Evaluation cannot take place 
widiou t criticism The student- teacher must 
be willing to accept suggestions and 
criticism. The competent supendsing teachei 
or supervisor should offer constructive 
criticism and suggesuons for improvement 
with full understanding of the ego 
mvolvement of die student-teacher Again, 
there should be mutual acceptance of 
evaluative suggestions. 

Evaluation in student-teaching involves 
much more than the awarding of grades to 
the smdent-teacher and is successfi.il only 
in so far as the student-teacher himself/ 
herself accepts and endorses die evaluative 
results. While evaluating student-teachers’ 
activities the following points should be 
kept in mind 

• Evaluation should be compiehensive 
Even minor points must be 'observed 
and suggestions for their improvement 
must be provided The various tasks 
and assignments should also be 
evaluated along with teaching, 
Weightage to each component of 
internship such as lesson plan, delivcrj^ 
of lesson, use of teaching aids, 
interaction with students, performance 
assessment of students, feedback 
provided by the intern should be 
predecided and used in evaluation 

• Proper guidelines should be developed 
for the evaluation of assignments 
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Evaluation should be done by a team 
of evaluators 

Field assignments may be evaluated on 
the spot. 

Peer evaluation also should be included 
in dae final grading. 

Well-defined and reliable rating scales 
should be used for evaluation 

Evaluadon should be formative as well 
as summative Supervisors should 
discuss vanous points of regular lessons 
and criticism lessons widi interns also. 
Formative evaluation may be done 
through regular discussion whereas 
summative evaluation through 
assessment of project reports, 

Evaluation should be done against the 
attainment of the objectives of tlie field 
experiences and assignment also, 

Evaluation may be broken down into 
various competencies to be developed 
and evaluation may be done against 
each competency. 

Effective tools should be developed 
and used for the assessment of core¬ 
training, practice-teaching, criticism 
lesson, final lesson, field assignments, 
etc 

The criticism lessons should be 
supervised by a panel of supervisors 
and cooperating teachers for the full 
period comprehensively and the 
performance should be discussed with 
the interns. 

Five per cent marks may be assigned 
to self-evaluation 


Marks should be distributed to all the 
activities of pre-internship, practice- 
teaching (regular lessons), criticism 
lessons (in both the teaching subjects), 
assignments in subjects I and II along 
with education, assessment by co¬ 
operating school principal and 
teachers, peer evaluation and self- 
evaluation as shown in the following 
table. 


Distribution of Marks 


1. Coie ti'imiiig 

20% 

2 Riigiikr ksson,s 

20% 

3, CiiticismIcs.son 

10% 

4. Fmillc.s.son 

20% 

5 A.'isignmcnc .subject I 

5% 

6, As.signmcnt subject II 

5% 

7, Educational assignment 

5% 

8 Intel n’s evaluation by 
principal/tcaclici of 
cooperating schools 

5% 

9. Peci evaluations 

S% 

10 Sclf-cvaluation 

5% 


The final grades should be awarded 
on the completion of internship i.e 
the final result sheet should indicate 
the marks in theory and practice along 
with the grade the piospective teacher 
has been awarded after the completion 
of his/her teaching in a school undei 
the supervision of a mentor Grade 
should be awarded in consultation 
with the mentor and cooperating 
school piincipal or headmaster The 
grading may be as follows. 

Excellent - A 
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Good - B 

Aveiage - C 

Weak - D 

Not satisfactory - E 

• The average of all the evaluators should 
be taken for finalization of result and 
grading. 

On the basis of the above mentioned 
deliberations the following system of 
evaluation of SEP/internship and related 
activities can be adopted (RIE, Bhopal, 
1999) 

First Year (Pre-Internship) 

Distribiitwn of Maries Total-150, PassMaiks-60 


Core teaching skill lessons 50 

(at least 10 lessons) 

Obscivation of coopeiating teacher’s 10 

le.ssons 

Delivery of at least 10 lessons 50 

(five in each subject) 

Pieparation of Achievement Test 05 

Preparation of Diagnostic Test 05 

Preparation of Report on School 05 

Activities and Facilities 

Textbook analysis 05 

Piactice of unit planning (five units) 10 


• Practice of lesson planning (two lessons) 10 
during prc-inteinship training an the 
college of education 

Activities 

• Supervisors’/Teacher-educators’, and 
cooperating school principals’ 
orientation alongwith at least two 
subject cooperatmg teacheis’ meeting 
(4-1-2 days), 

• Induction of interns/prospective 
teachers. 


• Orientation in relation to teaching 
technology, interns’ roles and 
responsibilities 

• Training in simulated simations in coie 
teaching skills like (?) class management, 
{ii) set induction/introduction, 
(???) questioning and leinforcement, 
(?v) Explanation and illustration, 
(v) stimulus variation, (v?) closure oi 
recapitulation, and {vii) integration of 
skills/macrolessons, etc (Demonstr¬ 
ation of macrolessons by teacher- 
educator/trainer and practice by the 
trainees. Feedback by die peer group 
and the educator) (Total marks for 
Microlessons : 50) 

• Training and practice in preparation 
of teaching aids and blackboard 
work. 

• Demonstration lesson by the teacher- 
educatoi in at least two lessons (one in 
each subject) in real classroom situation. 
Observation by the tramees followed 
by discussion 

• Training in guidance, counselling and 
remedial teaching 

■ Attaclmient to cooperating schools (at 
least for two weeks). Observation of 
school activities and classroom-teaching 
by the trainees. Preparation of report 
on school activities and facilities 
including laboratories, library, sports 
and games, cultural activities etc. 
(Marks 5) 

• Observanon of co-operating teachers’ 
lessons, at least five lessons in each 
subject (Marks: 5-1-5 = 10). 
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• Preparation and administration of at 
least two achievement tests (one in each 
subject), and two diagnostic tests (one 
in each subject (Marks. 5 + 5 = 10) 

• Textbook analysis (one textbook in each 
subject) and preparation of report 
(Marks 5). 

• Traming and practice of unit planning 
(5) (Marks • 10), and lesson planning 
(2) (Marks : 5) 

• Orientation in case study, school records, 
admission and examination procedures, 
result preparation, fee collection 
(Report to be submitted in the second 
year after the completion of internship) 

Second Year (Internship) 

DutnbuUon ofMaiks Total-SSO, PassMarlts-140 
(i) Internship 

• Regular lessons 120 

■ Peer observations (at least 20 lessons, 20 
10 in each subject) 

■ Criticism lessons (one in each subject) 40 

• Final lessons (one in each subject) 60 

■ Maries bjr cooperating teachers/ 20 
principal 

■ Unit Tests (two units) 10 

■ Oiganization of school actmtic.s 10 

• Achievement Test and Diagnostic Test 10 

■ Remedial Teaching (two students) 10 
(li) Post-intenislnp 

Contcnt-cum-Methods-I 50 

Contcnt-cum-Methods-II 

Activities 

(i) Internship 

• Orientation for field assignments 
and projects, etc (one week) 

• Organization ofmectings of interns, 
cooperating teacher and principal 
in the respective cooperatmg school 


• Job and time-table distribution 

• Practice teaching (at least 25 lessons 
in each subject Total , 50 lessons) 

• Repetition of lessons should be 
avoided 

• Supervision of lessons, providing 
feedback discussion on lessons (daily 
by the supervisors) 

• Peer supervision on observation 
schedule of at least 20 lessons (10 m 
each subject) 

• Evaluation by cooperatmg teachers/ 
principal. 

• Preparation of unit tests and 
administering them 

• Preparation- of progress cards/ 
records of students. 

• Orientation in conducting parent- 
teacher meetings 

• Organization of cocurnculai 
activities {i.e , quiz, exhibition, 
subject club) 

• Completion of field assigmnents 
under the guidance of the 
supervisor/cooperating teacher. 

• Participation in community 
work/other programmes of the 
school 

• Preparation of at least two case 
study reports. 

• Preparation of school calendar 
(w) Post-mtemshtp 

• Post-internship meeting of interns 
and supervisors to share internship 
experiences. 
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• Exhibition of teaching-aids. 

• Post-internship subject-wise 
seminars and discussions. 

• Inviting feedback from 
cooperating schools 

• Preparation of brief report by each 
intern on his/her internship 
experiences. 

• Viva-voce on SEP by a board 
comprising Science/Languages and 
Social Sciences and Education 
faculty members. 

Scheme of Examination/Evaluation 

Regular Lessons —by supervisors and 
cooperating teachers 

Crittcism Lessons —by a board comprising 
supervisors and subject teacher. 

Final Lessons —by a board comprising 
teacher-educators/supervtsors and 
cooperating teachers/principal 
Post-intemshtp —by a board comprising 
science/languages and social sciences and 
education faculty members 

The evaluation of SEP that goes on in 
the system is process-based Process 
assessments use records of how the teacher 
teaches rather than of tlie effect that the 
teaching has on pupils, though the 
evaluations thus obtained are diagnostic 
and timely The principal drawback in 
process-based teacher evaluation is that the 
evaluation lacks the validity intrinsic to 
outcomes-based evaluations. The validity 
of process assessments depends on the 
amount of reliable knowledge of the nature 
of effective teaching behaviour available. 
The process records are scored mainly to 


reflect someone’s best judgement rather 
than verified research findings 

The assessment of practice-teaching/ 
SEP for tlie purposes of certification is a 
problematic subject. To a great extent it is 
the consequence of the apprenticeship 
approach. Student-teachers are graded 
according to the criteria held by individual 
teachers or specific instimuons and die 
criteria have not always been made explicit 
(Stones and Morris, 1970, Wiseman and 
Start, 1965, McCulloch, 1979) 

In attempts to introduce a degree of 
rigour and objectivity into the assessment 
of practice teaching/SEP, schedules have 
been produced by the teacher training 
institutions. These schedules itemize those 
aspects of teaching performance thought 
to be critical in satisfactory teaching. 
Student-teachers are awarded marks on a 
scale for each aspect by supervisors or 
cooperatmg teachers 

While devising of check-lists against 
which to evaluate student-teaching is a 
move towards objectifying the process of 
assessment, scrutiny of the schedules 
available reveals some problems Their 
discrepant nature illustrates the lack of 
clarity and consensus in the namre of the 
desirable criteria of practice-teaching, 
Further, the awarding of marks on a scale 
for each item on the schedule is in most 
cases extraordinarily difficult and depends 
a great deal on the assessor’s ideas and 
values It is possible, by systematic training, 
to get assessors to grade stndent-teacheis 
similarly, that is, award them roughly the 
same marks on each item of the schedule 
thus providing marker consistency 
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The present course organization with 
the clearly demarcated practice teaching, 
SEP attachments to school, organized and 
conducted in separate compartments from 


theoretical studies, signals to students that 
die two activities are distinct and preserve 
the archetypical conception of student¬ 
teaching as apprentice training. 
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Abstract 





The advances in computer technology and communication technology 
have revolutionized the educational system. They have changed the style of 
learning, teaching, communicating and gaining access to information. 
The advantages have compelled us to change our present style of schooling. 
This article describes the need and the changes occurring due to the 
developments in computer-based technology in our educational system. 
The histoncal and modern developments m this direction along with their 
salient features and achievements have been presented. It also discusses 
the issues, challenges and opportunities that arise with the introduction of 
computer-based technology in Indian school education 





OAdMUNICATION is education 
and education is knowledge. This 
is an age of knowledge explosion 
and exploration Rapid progress in computer 
technology has invaded the educational 
arena Over the last few decades, computers 
and communication technologies have had 
a significant impact on the ways in wluch 
we learn, teach, communicate and gain access 
to information The educational technology 
now available enables courseware designers 
to move away from the usual ‘linear leaining 
paradigm’ to ‘non-linear learning ’ Multi¬ 
media courseware exploits the role of 
multisensoiy perceptions in the learning 
process. The developments in educational 
teclinology have made educators, course¬ 
ware developers and pedagogues redefine 
the elements of education Earlier, computers 
in education concentrated on individual 
instruction involving Computer Assisted 
Instrucnon (CAI). But the recent develop¬ 
ments in educational teclinology call for a 
more holistic and integrated models and 
approaches to the educational process The 
new instructional teclinologies have brought 
about changes in pedagogy and curriculum 
content, and have been instrumental in 
increased academic productivity and 
teaching effectiveness. Techniques like 
electi'onic lectures, collaborative learmngand 
teaching, teleteaching, student self- 
assessment through automated interactive 
online testing, use of digital lesouuce 
libraries, and access to the Internet and the 
World Wide Web are the educational tools 
and techniques of the fuaue. 

Historical Developments 

Historically, there have beenfomsignificant 
advances to facilitate knowledge transfer. 


They are' development of various aids to , 
facilitate reading and writing activities, 
printing and photocopying for mass 
distribution of information, radio and TV 
broadcasting for global dissemination of 
non-interactive, non-print materials, and 
the use of computeis for the realization of 
interactive information systems For better 
undeistanding and retention, information 
must be properly struemred, organized, 
managed and processed, to mould the 
learners’ thought processes Computer 
teclinology in tlie form of CAI helps better 
in this direction, compared to that prescribed 
by die teacher. 

Modern Developments 

The online classroom dirough computer- 
mediated communications in the form of 
electronic message just simulates the 
traditional blackboard It is of four types. 

(1) Simple electronic mail it is one person 
to another person coniniunication At die 
receiving end, ci'cn if die person is absent, 
the information will be stored in his/her 
teiniinal which can be accessed at any time, 

(2) E-iiiail distribution lists ■ here, one person 
can send infoimation to many people 
simultaneously. (3) Accessing on-line 
resources. here a person can get in contact 
with a remote source of information Thus, 
the information from many sources goes to 
one person, (4) Computer-mediated 
confcrcnciiigsystem, it is a network where, 
many people can interact with many others. 
It helps in discussion 

The introduction of interactive video- 
communication, teleconferencing, online 
discussions on Internet, CD-ROMs, 
Multimedia, Virtual classroom, Split-Site 
courses, video desktops, etc. provide 
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interesting applications in both formal and 
non-formal educational streams. Creation 
of new course materials, conversational 
learning in electronic form, interaction 
through E-mail, voice-mail, video 
conferencing, bulletin boards, electronic 
conference on tlie Internet are die order of 
die day. Resources available on the Internet 
and odier information networks canno t only 
replace a considerable portion of classroom 
teaching, but can also improve die quality 
of perception and the level of comprehension 
in the quest for knowledge dirough vaiious 
computer applications Information 
highways have brought people together 
and one can communicate at a much faster 
pace and in a better way across the globe. In 
fact, we are moving towards a global village 
People can ‘meet’ each odier on the net It 
has brought large storehouses of knowledge 
and libraries within living rooms and is 
instandy available at any time It has also 
reduced the cost and time involved for the 
same activity It facilitates effective sharing 
of experiences and innovations It also 
facilitates inventions by making key inputs 
like information, expertise, methodologj^ 
and teclmiques available to the researchers 
It has converted a teacher from an instructor 
to a facilitator and coach It has improved 
students’ creative thinking, analjmcal skills, 
collaborative approaches and integrative 
approaches 

Salient Features 

The multimedia courseware development 
and deployment are astounding and 
innovative The salient aspects of die state- 
of-die-art in multimedia courseware and 


instrucdonal technology are given below 
At die outset, it is available for nearly all age 
groups, ranging from pre-school children 
to adult learners It attracts the learner as it 
employs a rich array of media elements 
from 2D and 3D animations toi'oice scripts, 
to video Apart fiom this, it provides 
reasonable scope for self-assessment and 
feedback Moreover, it is deployed on CD- 
ROMs which are compact and easy to 
handle. Myriad tools are available with 
capability to create rich and striking media 
effects in an economical manner, mainly in 
terms of time and money. Powerful 
authoring tools available today, enable tying 
up of pieces of media elements into a cohesive 
courseware. Major advances in networking 
and communication have enabled 
development of enterprising products daat 
bring the concept of ‘Groupware’ to the 
learning domain Courseware employing 
just a few media elements have steadily 
crept their way into the now increasingly 
popular Internet through plain Hyper Text 
Mark-up Language (HTML) or through 
innovative Java and C’’"*' applets The mapr 
advantage that learning derives from 
deployment of courseware on tire Internet 
IS the capability to provide ‘non-hnear 
learning’ in an easy and uncomplicated 
manner The recent innovative plug-ins for 
Internet browsers that enable delivery of all 
the media elements make multimedia 
courseware deployment on tlae Internet a 
viable proposition Even more exciting are 
the newest versions of macromedia 
autliorware and macromedia director, tlaat 
enable all the courseware that have been 
authored usuag diem, to be directly deployed 
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on the Internet. The Lotus learning space is 
an exciting software that harnesses the rich 
Groupware capabilities of lotus notes, the 
multimedia components of tlie courseware, 
and even the backend needs of managing a 
learning centre, school or umversity. 

Achievements 

Although multimedia courseware 
development and deployment are exciting 
and versatile, the developments in 
Instructional Technology are not so 
spectacular. Most educators agree that linear 
learnmg may not be the best and that, 
courseware must provide for non-linear 
learning. Most coursewaie provide for some 
form of controlled non-linear learning. 
Many even provide for some navigation 
aids so that the learner does not become 
disoriented due to excessive use of non¬ 
linear jumps School and college education 
primarily rely on the assumption that the 
population of students being taught is 
reasonably homogeneous This assumption 
is perhaps valid to some extent in select 
schools and colleges, where admission is 
based on test and interview But, in a 
majority of die schools andcoUeges, student- 
heterogeneity prevails This implies diat 
some form of person-centered education is 
desirable. Instruction technology, today, is 
far from achieving this goal It is but an 
elementary principle of learning that one 
does not want to be taught what one knows 
already Instruction technolog)^ has just 
begun to recognise this very important 
requirement Evaluation and feedback are 
vital in any learning methodology 
Instructional technology has just begun to 


grapple with this issue, which has been 
traditionally swamped by multiple-choice 
questions The current trend in instructional 
technology leading to multimedia 
courseware is to produce dramatic visual 
and auditory effects, exploiting the 
multimedia capabilities of modern 
computers Its correlation to learning is not 
properly understood 

Issues 

Issues based on educational technology, 
pedagogy, sociological and psychological 
aspects clamour for attention when we 
consider multimedia courseware and 
instructional technology Given below are 
some of these issues. Can multimedia 
courseware replace the teacher?. This 
question is akin to the question, ‘can 
machines be made to tliink?. Multimedia 
courseware tends to work excellently while 
working in areas where skills and procedures 
are predominant. They are not so effective 
where conceptual learning is involved, 
Therefore, it would be pragmatic to let 
multimedia courseware provide learning 
for the skills and procedures domain, while 
the quintessential teachers still hold the 
reins of conceptual learning. The learning 
methodology of children and adolescents 
tends to be vastly different from that of 
adults The courseware must recognize this 
fundamental difference, There is little point 
in having fancy graphics and cartoon 
characters guiding tire way in a courseware 
for adults A case in point is tire ‘Office 
Assistant’ in office 97 suite of Microsoft. 
Most adult learners tire of this feature and 
find it immensely distracting Assessment 
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and feedback are essential aspects of the 
learning process, although for most learners 
they are dreaded entities. This issue is to 
ensure the quality and rehability of the 
assessment and feedback process 
Unfortunately, most of the courseware tend 
to pay little or no attention to this vital 
aspect of learning It is well recognized that 
interaction is a necessary component for 
learning in many areas. This is a much 
misunderstood and abused terminology. 
Interaction implies more than mere ‘mouse 
clicking’ or elementary keyboard input from 
the learner It means exchange of ideas 
between the teacher and the learner, and 
among members of the learner peer group 
In what manner is person-centered learmng 
provided for in the courseware > At the bare 
minimum, the courseware must provide for 
ways that a person need not learn things 
that he already knows. It could go beyond 
to allowing a person to choose the domain 
of learning and the pace of learning It could 
provide for means of learning based on 
one’s primary strengths, while constandy 
honing up the areas in which one lags 
behind. The issue is to make the courseware 
as custom-built as possible while still 
retaining some of the generic learning 
requirements. 

Challenges 

One of die major concerns of educators 
today IS that in attempting to meet the 
growing demands for learning, several 
educational entities have sprung up, while 
the quest for quality assurance remains a 
distant dream. How multimedia courseware 
measures to this challenge remains an 


absorbing area of lesearch Many thousand 
years ago in India, the £umkul system 
advocated that a student be first assessed 
by die teacher for specific competencies 
After this the teacher would chart out a 
preferred roadmap for learning, tailor-made 
to suit the requirement of the student. In 
the staggering pace of growth and 
modernization, this system was nearly lost 
to society Today, educational and 
instructional technology affords us a 
tantalizing glimpse of achieving what we 
had achieved many thousand years ago 
The tremendous scope of the multimedia 
courseware for web-based education is often 
stressed, but with a note of caution. 
Tiaditional methods of delivery have been 
through CD-ROMs Educational 
psychologists have been concerned about 
the possibility of isolation of learners and 
losing the value accorded by peer group 
interaction Widi vast advances being made 
in communication, networking and the 
Internet, the benefits of delivering 
multimedia courseware on the Internet 
become significant The demand for 
education often outstrips the supply of 
quality courseware. The turnaround time 
for the production of multimedia 
courseware has been rather long, not 
capable of meeting the staggering demand 
Hence, there is need to evolve systems, 
procedures and tools to reduce the 
turnaiound time for the production of 
courseware from mondis to weeks The 
virtual educational system concept, does 
not sound anymore like a distant dream, 
but could be a realitjr in die veiy near 
future. 
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Opportunities 

A thorough examination of ‘cyber future’ 
projects the following possibilities in the 
field of education. The education 
experience will be dramatically enhanced 
by multimedia, computer simulation, 
virtual reality and other teaching tools. 
There will be a boom in packaged 
educational pioducts The tiemendous 
increase in knowledge available in libraries 
and databases will bring to the forefront 
dae ciitical question as to what a student 
really needs to learn An incredible amount 
of information will be available to students 
writing their term papers. A global 
educational system will emerge, bringing 
together students and faculty from many 
nations via computer networks, satellite 
television and other such advancements, 
Infotcch alone will not ensure good 
education Teachers will continue to be 
needed. The teachers may resist infotech 
in education when it direatens then jobs 
and privileges Infotech will allow students 
to take courses at their own pace and get 
credit whenever tlaey have mastered the 
material. 

The growth of the computer industr)'^— 
hardware, software tools, commmiications 
and networbng—offer exciting possibilities 
The list of innovations diat one could work 
on seems fairly endless India is endowed 


with one of the largest trained and skilled 
manpower resource in computer, 
communication and information 
technology However, educational 
technology in Indi a stdl has a long way to go 
to reach die levels attained by many advanced 
countries, Japanese technology has 
introduced some of the educational 
technology devices such as laser video disc 
player and recorder, National language 
processor, speech synthesizer and robotic 
talking computer, which are useful, novel 
interactive learning devices in science 
teaching and research 

Basic infrastructure and suppoitive sub¬ 
systems need considerable strengthening. 
New experiments, cieativc innovations and 
appropriate strategies have to be developed 
and tried out to improve access to education, 
to reorient the content and to renew, 
reinvigorate and revitalize die entire system 
of education through the application of the 
latest and most sophisticated educational 
tecluiology'- and media. There is an urgent 
need to create a real virtual campus for 
effective teaching and learning. Tomorrow’s 
economy will revolve aiound innova nvely 
assembled brain-power Hence, the 
knowledge networks would be a major step 
forward in gearing the schools and 
univcisitics to meet the national priorities 
and growdi needs. 
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Resurrecting the falling standards of English in India^ especiallj in the 
current era of globalization, has been an important preoccupation of 
researches in English Language Teaching The present investigation has 
made an attempt to study how English language proficiency of students 
gets affected when studying in an innovative system of school education. 
In the four skills—listening, speaking, reading and writing—it was found 
that students in the innovative system performed significantly well in all 
the four skills. The study strongly supports the use of innovative techniques 
in improving the English language proficiency of students. 




ANGUAGE is an essential part of 
human life. There are many 
languages spoken in different 
of the world but English has 
acquired a prominent place in meeting the 
commimicational needs of the people. It is 
now more than ever that English has become 
a language of opportunity and advancement 
The United Nations Organization has 
given English the status of official language 
EG. French’s statement seems quite apt. 
“No language ancient or modern can be 
compared with English in the number of 
geographical distributions of the homes, 
factories and offices in which the language 
is spoken, written or read.” These days, 
every country is mutually dependent on 
other countries in political, social, 
economical and cultural matters Here, 
again, English serves as an important link 
language. 

The Secondary Education Gimmission, 
1953-54 shed light on the importance of 
English : “Our youth should acquire 
knowledge from all sources and contribute 
their share to its expansion and development. 
In the attainment of this objective, study of 
English is bound to play an important 
pait.. .” The Chief Ministers’ Conference, 
1961, concluded, “English should be taught 
along with Hindi in order to get outside 
affairs for All India Services, for engineering 
medical andforest departments.” Successive 
National Policies on Education (1968,1979 
and 1986) have given importance to the 
smdy of English language 

Keeping in view the importance of 
English, a deserving place should be assigned 
to this language in the school curriculum, 
Howei'er, it is a highly dismrbing trend that 
standards of teaching and learning English 


have defimtcly fallen in the country. It is, 
therefore, imporrant that innovative 
methods of teaching the language are tried 
out to raise the standards of teaclung English 
in the country This also implies daat different 
systems of education and their impact on 
the linguistic abilities of smdents should be 
studied. 

Research Paradigm 

The study was designed to compare two 
equated samples of students —one 
stud^ang ih the traditional system of school 
education and the other in the innovative 
system. 

Traditional System 

The system of education prevailing in high 
schools affiliated to the U.P. Board arc 
characterized by an annual system of 
examinations conducted mainly through 
written mode consisting of essay type of 
Items. The teaching methods arc accordingly 
textbook-oriented and focussed on reading 
and writing alone. 

Innovative System 

In contrast, the innovative system of 
education refers to die semester system 
with new techniques of teaching and 
evaluation like seminars, group discussions, 
periodical assessments (objective type of 
tests) and emphasis on co-curricular 
activities for all-round development of 
students. Thus emphasis is not only on 
written but also on oral English. 

Tools of the Study 

For this study the investigator constructed 
a comprehensive language proficiency test 
battery, comprising the following four 
tests. 


\L\ 

countries 
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1 Test of listening skills 

2. Test of speaking skills 

3. Test of reading skills 
4 Test of writing skiUs 

To compare the English language 
proficiency of students studying in the 
innovative and traditional systems, the 
invesUgator administered each of these four 
tests on a representative sample of 80 
students that consisted of 40 girls from each 
type of institution, innovative and 
traditional The two groups were equated 
along several dimensions e g socio¬ 
economic status, age, sex, clas? and the 
overall performance of suidents of the school 
m academic and non-academic areas 

Findings and Discussions 

The evaluation of the tests was done by two 
examiners and dieir mean scores were taken 
into consideration for analysis. For each of 
the skills of hstening, speaking, reading and 
writing the mean performance of students 
was calculated for the two groups separately 
Therefore, the means of the two groups 
were compared by calculating the criucal 
ratio andfinding out the rvalue Students of 
both the systems were fotmd to exhibit the 
same level of proficiency only in one skill, 


viz. listening In all the other skills i.e. 
speaking, reading and writing the 
performance of the smdents in the innovauve 
system was found to be significandy higher. 
Following is a skill-wise discussion of the 
results. 

Listening Skill 

Ashort story and a few sentences expressing 
different moods were played on a tape- 
recorder The students were requited to first 
listen to them carefully to answer the 
questions based on the story, and second to 
identify the stressed words and statements 
of different moods S mdents were evaluated 
for the following seven sub-skills of the 
listening skill 

(i) Stress 

(ii) Intonation 

(iii) Substance 

(iv) Ideas 

(v) Word meaning 

(vi) Relationship 

(vii) Sequence. 

The mean scores of each component 
skill were calculated and it was found that 
there was significant difference between the 
two systems of education (Table 1; Figure 
!)• 


TABLE 1 


SNo 

Group 

Mean 

t-vulue 

Significance atO 01 
level 

1 

Innovative 

12 12 

0,19 

Not .significant 

2 

Traditional 

12,05 
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Component Skills 


Fig. 1 ■ Mean scores of the listening sktU under innovative and traditional systems 


This indicates that classroom teaching 
is not the only source for giving students 
practice in listening. There are many other 
media through which they get sufficient 
exposure to spoken English language. 
Television news, recreation programmes, 
commentaries on the radio, movies, English 
songs, etc. are different examples of exposure 
to spoken English which are enjoyed by 
students outside the school. This has 
certainly increased their recepdve capabilities 
in spoken English, thus neutralizing the 
effect of different school systems 

Speaking Skill 

The speaking skill was evaluated on the 
basis of a short oral test comprising two 
tasks The students were required to first 
read out a given dialogue using suitable 
stress and intonation and secondly to 
describe a given picture m five to six 
sentences. The performances of the students 
were evaluated for the following six sub- 
skiHs of spoken Enghsh. 


(i) Pronunciation 
(li) Vocabulary 
(hi) Structure 

(iv) General fluency 

(v) Sequence 

(vi) Stress intonation 

It was found that students in the 
innovative system performed better than 
students m the traditional system in all the 
six components of the speaking skill. The 
traditional system is purely based on the 
written aspect, whereas in the innovative 
system’s group discussions and seminars a 
presentation is a vital aspect of daily 
classroom teaching. Hence, there is much 
greater exposure to and practice in spoken 
Enghsh in this system Almost every week 
students get the opportunity to give seminar 
presentations and to carry out discussions 
related to their course topics. 

The mean score of each component skill 
of the speaking skill was calculated (Table 
2; Figuix 2 ) 

Due to more opportumties for oral 
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TABLE 2 


S.No 

Group 

Mean 

t-value 

Significance at 0 01 
level 

1 

Innovative 

18 45 

6 21 

Signific.int 

2, 


13,85 


□ Innovative System 
@ Traditional System 

3 5 T 



Component Skills 

Fig. 2 ■ Mean scores of the speahmg skill under innovative and traditional systems 


presentation and expression more perfection 
in spoken language is acquired in the 
innovative system 

Reading Skill 

To evaluate the reading skill tlie students 
•were given a short test comprising a short 
paragraph and questions based on that 
paragraph, The students were asked to tick 
the correct answer out of five alternatives 
given foi each question. The students were 
evaluated for the following eleven sub-slolls 
of reading in English. 


(i) Words and phrases ' 

(ii) Facts and ideas 
(ill) Locating key words 

(iv) Relationships 

(v) Sequence 

(vi) Comparisons 

(vii) Interpretation 
(viii) Inferring meaning 

(ix) Inferring mood 

(x) Central idea 

(xi) Evaluation. 
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The mean score of each component skill 
of the reading skill was calculated (Table 3; 
Tigure 3), 

The better performance of students in 
the innovative system may be due to several 
reasons. One factor is tliat in tliis system 
evaluation is done more frequently and, 
therefore, students are more regular in their 
studies resulting in -better performance 
Moreover, in tlie innovative system, the 
variety of questions such as objective type, 
short-answer type, seminar topics, etc, affect 
the reading ability In order to answer such 
questions based on the text students have to 


depend on their own ability to comprehend 
rather than on guide books available in the 
market. 

Deficiency in the reading skill among 
the students m the traditional system may 
be attributed to two chief defects of the 
system, namely, Jack of continuous 
evaluation and heavy dependence on essay- 
type questions for assessment of the reading 
abihty The latter defect has been encashed 
by the ‘bazaar’ notes which flood the market 
and encourage the students to cram up 
answers without actually miderstanding the 
original text. 


TABLE 3 


SNo 

Group 

Mean 

t-value 

Significance at 0 01 
level 

1 

Innovative 

6 52 

4 25 

Significant 

2 

Traditional 

4,82 



Component Skills 

Fig, 3 : Mean scons of the reading skill under innovative and traditional systems 
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Writing Skill 

To evaluate the writing skill of the students 
of the two systems they were asked to 
write a composition on one topic in about 
ISO words introducing the topic, dividing 
the body into paragraphs and then 
concluding it. The composition was 
evaluated for the following seven sub-sldlls 
of the writing skill. 

(l) Structure 

(ii) Relevance 

(iii) Vocabulary 


(iv) Spelling 

(v) Organization 

(vi) Imagination 

(vii) Handwriting. 

Mean scores of the component slalls of 
the writing sldll were calculated and it was 
found that students in the innovative system 
performed better than students m the 
traditional system in all the components of 
the writing skill(Table 4, Figure 4). 

There could be several reasons for 
vthese results. The students in the 


TABLE 4 


SNo. 

Group 

Mean 

t-vaiue 

Significance at 0 01 
level 

1, 

Innovative 

18,65 

4 30 

Significant 

2 

Traditional 

13 92 


□ InnovativB System 
B Traditlonal System 



Component Skills 


Fig. 4 ■ Mean scores of the writing skill tinder innovative and traditional systems 
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innovative system undergo continuous 
evaluation under this system Written 
assignments are given in the form of class 
assignments, home assignments, class tests 
and open-ended questions in quiz tests, 
etc. More chances are provided to them 
to express themselves in ■written form 
resulting in better writing performance as 
compared to die traditional system. In the 
traditional system the students are not 
given enough practice and chance to 
express themselves. The homework is not 
taken seriously by the students because^ 
the marks are not added in the final mark- 
sheet. So they just take the help of a guide 
or other materials and tend to finish them 
hurriedly as this has no significance for 
them Moreovei, set types of questions are 
repeated again and again and so students 
in the traditional system generally just cram 
the material available to them In the 
innovative system the students get to know 
their weaknesses from time to time wliich 
they remove gradually adding perfection 
to their writing skill 

Educational Implications 

1 The traditional pattern of language 
education based essentially only on 


class leemres will be enriched witli the 
addition of seminars and group 
discussions which would enhance the 
oral skills of the students. 

2 The evaluation system should be 
continuous rather than terminal in 
nature and some amount of weightage 
should be given to internal exams in 
the traditional system. For example, 
in home science, music and science 
subjects sessional files are shown to 
external examiners, likewise, in English 
also sessional files can be maintained 
and given weightage in the final 
examination. 

3 Emphasis should also be given to 
extra-curricular activities conducted m 
the English language, so that students 
have a good command over the 
language, both spoken and wiitten 
Improvement in the nature of 

evaluation items by inclusion of short- 
answer and objectivc-type items in the 
form of quiz tests will help the smdents 
to go beyond memorization of essay-type 
answers based on the text This will 
substantially improve their reading 
(comprehension) ability 
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It is no longer contested whether culture creates mind, Construction of 
knowledge is essentially a cultural process embedded in the texture of 
traditions. Imparting decontextualized and compartmentalized information 
in an impersonal manner, fails to create “enabling learning environments^’ 
and alienates children. Against the monolith of universal (national) 
curriculum it is posited that curnculum essentially be derived from the 
cultural contexts of people. Emphasizing the primacy of culture as a 
pedagogical issue and as a means to situating education in the context of 
learners, it is argued that curriculum be considered as a cultural script 
rather than a universal, sacred text. The article draws its conceptual 
framework from the socicycultural perspective in cognitive psycholo^ in 
general, and ferome Bruner’s ideas about “Culture of Education” in 





N recent times, die educational 
truths are afflicted by antinomies 
Resolution of complexities 
arising out ofthese antinomies is not an easy 
task as these aie t)?pically the outcome of 
social complexities and contiadictory 
realities that die world is facing. The issues 
involved warrant thoughtful cogitation at 
different levels of analysis Globalization, 
hberal economy, information systems etc 
are die key words today and education for 
the twenty-first century is the priority 
agenda. Federal and State bodies of 
education have assumed the task of 
redefining education in die hght of demands 
expected in the next centuiy However, 
millennia are not discrete periods in history 
and slogans alone do not change reality. 
India marches into the twenty-first century 
with a shamefully high rate of illiteracy 
Nearly 50 per cent of its childien arc out of 
school, Education as a means 'of -social 
development has also caused 
‘underdevelopment’ The divide between 
the developed and the underdeveloped has 
widened, 

India, which followed die British model 
of education after Independence, enriched 
its educational system, whenevci it did, by 
addition of tools and techniques imported 
from the West The basic character of 
education has remained unchanged Despite 
our rich and divergent cidtural past and 
present, we have chosen to continue with 
the legacy left behind by the colonizers 
With full cognizance that they had a specific 
agenda in mind, we somehow continue to 
put our energies in “Macaulay’s mill ” We 
seem to have lost faidr in our abilities to 
think rationally and act purposefully By 
basmg our education on Euro-western ideas 


and contemplating learning and teaching 
accordingly, we have created a serious 
conflict of which our child is a victim. How 
long do we want to burden our children’s 
mind by teaching them in a language which 
is not theiis, by giving them content to 
which they cannot relate. Recent research 
on illiteracy and dropout indicates tltat, 
wliile poverty is a deterrent, majoiit^'^ of the 
children do not go to school because of the 
meaninglessness and ii relevance of school 
curriculmn for diem. Education needs to be 
sensitized to die needs of the masses and 
requires to be essentially situated in dieir 
contexts, Education has to squarely face the 
andnomy of meaningful education imparted 
in one’s own language and learning 
disembcddcd content in an alien language 
so as to become a part of the global culture 
The implicit assumption in this 
epistemological tradition is that there arc 
abstract universals of knowledge, which 
can be meaningfully learned by didactic 
exposure Isomorphism between external 
rcahty and internal representation is assumed 
to exist. Logical positivism guides research 
and practice in education. Such a system 
emphasizes that learning of prepositional 
knowledge (declarative) will automatically 
lead to the acquisition of piocedural 
knowledge. What is learnt in school in 
disembeddcd form will suffice to solve 
problems embedded in real contexts. It 
fiirther assmnes that transfer of knovdedge 
from abstract to concrete, from onesituadon 
to another, automatically follows. The 
mastery of declarative knowledge is a 
sufficient co iicliti on for developing skills for 
situated problem solving Thus what the 
child experiences in school is a kind of 
learning which generally does not make 
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contact With real-life situations. The constant 
challenge then for the learner is to situate 
knowledge in livmg contexts 

The cognitive revolution, which began 
in the 1960s, vowed to ‘re-throne’ mind in 
“mindless psychology” (behaviourist 
psychology), but the fand of mind which 
got transplanted, led to a condition worse 
than not havmg one The ‘new mind’ was 
suffocatingly mechanistic and “worked like 
computers ” It supposedly processed 
information in an unambiguous manner, 
and not as any ‘organic entity’, engaged in 
the process of meaning-making in 
amorphous, ambiguous, chaotic situations 
Consequendy, much of the modern research 
and theorizing in the field of learning was 
conceived according to the computer 
metaphor. The computational model of 
mmd assumes that knowledge is finite, 
describable according to some fixed 
categories and knowledge of the world can 
be interpreted accordmg to these categories. 
Learning, then, is a matter of fitting 
experiences into these categories. 
Knowledge, thus, is assumed to be 
constructed in monolithic ways because the 
pre-determined structure of information 
processing limits the ways in which 
knowledge can be processed The focus of 
education is therefore identification of 
entities, relations and attributes that learners 
“must know.” Such a view is antagonistic to 
variability—antithetical to the concept of 
cultural diversity It certainly can explain 
processing of well-formed information but 
It should not be forgotten that computers 
have ‘lexicons’ and not ‘contexticons ’ 
Therefore, the infinite number of possible 


meanings of tlie same word that contextual 
differences might generate cannot be 
managed or even explained by such systems. 
This, however, does not mean that the 
meanings constructed m different situations 
by the same or different individuals are 
essentially idiosyncratic but emphasizes tliat 
they are consensual Culture creates its own 
semiosis—the process of creating sign 
systems and negotiating meanings. 
Therefore, there are culturally sponsored 
ways of meaning-making Every culture 
provides its members with both, material 
and psychological tools, which determine 
construal of shared reality. The processes of 
meaning-making together with concepts of 
culmre, define epistemological traditions of 
that culture. The meaning is communicable 
to the child in a manner that reflects cultural 
epistemology and the clnld spontaneously 
or unconsciously takes to these ways of 
constructing knowledge. They get tuned; 
culturally programmed, to interpret the 
world accordingly. Attempts to understand 
non-nativc ideas using “native mental 
structures” not oitly make heavy demands 
on cognitive processing but may also render 
the whole experience meaningless 
“Education needs to be skeptical regatding 
any notion of reason that purports to reveal 
truth by denying its own historical 
construction and ideological principles ” 
(Giroux, 1996) 

Knowing and commumcatmg are the 
two sides of the same coin One 
communicates what one knows, which is 
surely in the mind, but what one knows, 
has its genesis in culture. Therefore 
communicauon is not culture-free. Culture’s 
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language is not just a medium of 
communication but also a phenomenon, 
which is inextricably intertiyined with 
thought processes. Though culture itself is 
man-made, it forms and makes possible 
the working of a distincdy human mind. 
Thinking and learning are always situated 
in a culmral setting and are essentially 
dependent upon utilization of cultural 
resources Education in India, which speaks 
the language of the English or of the 
dominant class of the country, displaces 
people from their residence (culture), which 
is a source of their identity There certainly 
is an identity crisis in our country 

The ‘cultur alist’ view of cognition picked 
up full momentum m the 1990s. There is 
enough research today to suggest that there 
are no domain- generalunivers al knowledge 
structures, which cut across task, content 
and situations However, there may be 
Central ConcepmalStmctures (as suggested 
by neo-Piagetians) in each domain, which 
develop from specific to general. Cognitive 
abilities can therefore be seen as context- 
embedded skills. Though decontextuali- 
zation of knowledge gradually occurs, it 
comes quite late, perhaps after schooling, 
when the individual actually experiences 
the related contexts. Experience with similar 
contexts leads to general understanding of 
the phenomenon, resulting in the 
development of Central Conceptual 
Stmemres Thus, the route of development 
of general cognitive stmemres is considered 
to be the opposite of what Piaget has 
suggested. Such a view points to tire need to 
situate learning in contexts that are 
personally meaningful to learners 


Another related, long held belief is that 
learning is mtrapsycltic, solo, wherein ^ 
child constructs hiowledge unassisted 
Recent thought and research challenge this 
view It has become increasingly clear that 
learning is an interpsychic activity and 
psychological and material tools of culmre 
mediate knowledge. “However much the 
mdividual may seem to operate on his or her 
own, in carrying out the quest for meanings, 
it cannot be done unaided by the culmre’s 
symbolic system” (Bruner, 1998). It is the 
culmre tliat provides the tools for organizing 
and understanding our worlds in 
conununicable ways There is no natural, 
culture-free mind. Mind is essentially 
dependent on the culture’s ‘tool kit’ for 
constmction of reality ‘All knowledge of 
die world is mediated through signs, which 
arc jointly determined by die phys ical world 
and cognizing organism” (Cunningham, 
1987, 1992) Like how one creates 
something cannot be described without 
referring to what is used for consttuction, 
how the mind constmets reality cannot be 
explained widiout referring to the tools 
available to the mind “Knowledge is 
instimtionalized in folklore, in myth, in 
historical records, evenmally in libraries, 
constimtion andnowon hard disks” (Bruner, 
1997). However, what is stored on the hard 
disk and what prescription it provides for 
how to dunk, differs from culmre to culture 
Introduction of new material tools does 
not necessarily change the culture’s 
“prosthetic-devices”—culmrally devised 
ways of tbinlang, searching, planning, and 
believing Functioning of die mind cannot 
be explained without reference to culmre. It 
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is illustrative to note that a genetic 
engineering scholar in India consulted an 
astrologer regarding the auspicious tune for 
submission of his research thesis. Such 
instances are not rare There are religious 
websites on the Internet with icons of Gods 
who are worshipped in the most modern 
style. There are compact discs, which chant 
ancient “mantras”, and hymns in the praise 
of God Helipads are being constructed on 
mountains to facilitate quick and 
comfortable pilgrimage. Close-circuit TVs 
have been installed m many temples in die 
country to provide a better view of deities to 
the people who dirong in large numbers A 
survey conducted in five metropolises of 
India indicated that 94 per cent of teenagers 
believed in God and 86 per cent categorized 
themselves as very religious (Jain, 98). 
Science has indeed made different forms of 
religious activities accessible with greater 
case One can import material tools but 
whether diese tools alter culture’s prosthetic 
devices is a matter worth considering. Mind 
IS essentially the creation of culture. It not 
onl)f structures mind but also imposes limits 
on how it functions Can culture be treated 
as an independent variable.!’ 

Epistemological traditions, which 
consider culmie as a source of variance to 
the general norm, arc not foimd tenable 
according to the culturahst view. The 
culturalist view considers culture as a 
constituent of mind, there are no ‘naked’ 
minds as universal theories assume Culture 
IS both, a resource as well as a constraint on 
mental functioning. Culture and biology 
both impose constraints on human 
functioning However, body and mind both 


are malleable, progressive and ever evolving. 
Humans do things, which their phylogeny, 
directly, never prepared them for With the 
use of tools created by culture, man can ‘fly’, 
‘run’ at tremendous speeds, and do other 
things not prescribed by phylogenetic 
characteristics As material tools enhance 
bodily flinctions, culture’s psychological 
tools enhance mental functions Interaction 
of human body and brain with the world is 
acreative process Homo sapiens have evolved, 
so have culmres With more and more 
intellectual sophistication in society, mind is 
evolvmg faster than perhaps the rest of the 
body. The physical characteristics of the 
stone-age man can surely not be compared 
with those of modern man Likewise, the 
brain of today’s man is far too complicated 
as compared to the brain of early man. 
There is a strong belief that the origin of 
complex intellect, which characterizes 
contemporary man, originated in the 
complexities of a socio-cultural milieu 
Culmre has, daerefore, the tremendous 
potential of biuldingup the mental capaciUes 
of Its members, both in terms of providing 
new thought stmemres, prosthetic devices 
(psychological tools), as well as physical or 
technological tools for enhancing cognitive 
and physical ftinctioning of its members. 
Computing aids, computers, to mention a 
few recent tools, not only enhance the 
functioning of individuals within the 
common range of physical abilities but also 
aid individuals who are different wida respect 
to physical abilities, Society also develops 
special tools for individuals who are different 
from the majority of the population. 
Learning culture should be ‘enabling’ for all 
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kinds of individuals who differ with respect 
to physical, mental and social capabilities, 
Braille and hearing-aids are examples of 
tools which societies have created to enable 
their members to benefit from dieir life 
experiences, to make their interaction widi 
tlie world more fruitful Also, linguistic 
codes which culture uses to address these 
individuals communicates how to think 
about them, what to expect from them and 
how to treat them Disability is a social 
construct. For instance, if our folklore, 
literature, media, etc, project the physically 
and mentally challenged as subjects of 
comedy, anegauve message is communicated 
to the younger members of the society 
Furthermore, as long as wc have special 
schools for those who can benefit from 
normal schools, disability will remain a 
special category, Such a context is more 
cripplmg than enablmg for individuals with 
a difference. Society is expected to address 
the needs of all. Culture is a resource as it 
provides its members with tools and ways 
of constructing reality It enables individuals 
to interact with the physical and the social 
world and therefore “enablmg cultures” are 
more conducive to the development of 
individuals. Mental activity is situated in 
and supported by more or less enabling 
cultural settings 

“The culture’s symbolic tool kit 
acmahzes die learner’s very capacities. 
Mental development is principally and 
inevitably interpersonal” (Bruner, 1997) 
Construedon of knowledge is essentially a 
culmral process, which is embedded m the 
texture of traditions. We not only possess 
the language which provides a ranonale for 


drought and action but also concepts and 
vocabularies of description and explanation 
for what is experienced We get culturally 
programmed to confronting life situations 
with codes in mind, with forestruemres of 
interpreting reality Traditions, die tools of 
culture, shape the lives of the young 
preparing diem for shared and comniund 
living. There is tremendous diversity in the 
‘tools’ different culmres use and the mind is 
accordingly programmed It is therefore 
essential that die early education of the child 
should emerge from native culture rooted 
in its folk pedagogy If learning is simated, 
embedded m context, then can there be a 
model of education that is universal— 
monolidiic? India is a multi-cultural society 
with tremendous cultural diversity Majority' 
of India is nuai and linguisncally plural. 
There are hundreds of spoken languages 
withmanymore dialects A State-controlled 
curriculum transacted in a few dominant 
languages fads to provide ‘enablinglearning 
culuire.’ The issue of medium of instruction 
has too serious implications to be ignored, 
“Hundred years of industrial capitalism 
in India has not been able to homogenize 
marked divergences. There are innumerable 
linguistic communines with their cultural 
moorings embedded in their customs, 
rituals, institutions, needs, luxuries, 
producuon processes, consumption patterns 
and property rclanons” (Walu, 98). How 
can then a monolithic model serve such a 
vast diversity? More importandy, why should 
there be a monolithic modeP This violates 
the fundamental nature of the phenomenon 
in question, Furdieimore, in die vast cidtural 
and linguistic diversities are embedded 
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diverse epistemological traditions intimately 
interwoven in die cultural texmre. The 
principle of uniformity would not only 
evenmally bury the diverse wisdom and 
intellectual traditions but will also render 
educational reforms meaningless Claims to 
objectivity, therefore, cannot be over¬ 
stressed. Instead, epistemologies which 
acknowledge the historical and socially 
constructed nature of knowledge, should 
be favoured. Curriculum could thus be 
viewed as a cultural script conveying a 
particular form of reason It should be clear 
that the question here is not one of adjusting 
teaching to backgrounds, abilities, styles 
and interests of students but to consider 
ways in which learners’ minds are 
conventionally programmed and adopung 
pedagogical pracuces that flow from these 
ways of thinkmg about mind, 

In view of the vast cultural diversity of 
our country and the revolutionary times 
through which the country is passing such 
as are characterized by drasdc changes in 
demography, family structure, ethnic 
awareness and socio-economic 
opportunities, the antinomies in education 
become increasingly glaring Centrally 
controlled curriculum based on dominant 
culture norms leaves almost no space for the 
culturalidenuues andparticulanues ofvaried 
ethnic and deprived-social-class children. It 


fails to address the issues of human groups 
and human cultures and the need human 
beings have for guarding their own identity 
and traditions “Curriculum knowledge 
ought not be treated as a scared text but 
developed as part of an ongoing engagement 
widi a variety of narratives and traditions 
that can be re-read and reformulated in 
politically different terms” (Giroux, 1996). 

Our schools and odier educational 
institutions have failed to create enabling 
cultures for learners. Successful school 
cultures that provide learning commumties 
for all, serve as counter culmres which help 
to raise the consciousness and metacognition 
of Its members, enhancing their self-esteem 
and interest Counter cultures would also 
help to carry the message from school to 
society at large Culture of education ought 
to be participatory, proactive, communal, 
collaborative and given over to constructing 
meanings rather than receiving them Today, 
when the concepts of global world order 
and corporate forces are set to give direction 
to our education, constructivism should be 
the underlying approach in educauon, and 
critical pedagogj'' the basic methodology 
Education should essentially aim at 
producing critical thinkers who have a keen 
sense of judgement and the courage to 
question and challenge what is deemed 
undesirable. 
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In the present paper issues in public examinations have been analyzed with 
reference to chemistry paper setting at the senior secondary stage supported by 
evidences obtained by analysis of chemistry question papers of Class XII of a 
few boards of education. Issues relevant to chemistry question papers are more 
or less the same for other subjects also. Testing of learning objectives of a 
subject, content coverage, difficulty level and equivalence of different sets of 
question papers and valuation of the answer books have been identified as 
some of the burning issues. There are bound to be variations in the weightage 
given to different objectives but variations in different sets of question papers 
of the same board in terms of objectives, difficulty level and content coverage 
lead to wide gaps in the achievement levels of learners for no fault of theirs. 
The task ofpaper setting should be entrusted to experienced teachers who have 
received training in techniques ofpaper setting. 



VALUATION IS one of the most 
important components of any 
programme This becomes 
more pertinent when the progi amine is 
related to the development of human 
beings. Knowledge explosion in the field 
of science is taking place at a very fast 
rate, especially due to the increasing role 
of the visual media. For the continuous 
development of smdents, continuous and 
comprehensive evaluation is suggested. 
According to Airman and Clock (1954), 
overall purpose of evaluation should be to 
provide information to enable each pupil 
to develop accordmg to his/her potential 
widrm the framework of the educational 
objectives of the school Most of the 
schools are trying to follow this practice 
by conducting unit tests, terminal tests and 
the annual examination. Evaluation is 
supposed to be done to test whether the 
pre-decided goals and subject specific 
objectives have been achieved by the 
learners Evaluation is also done in 
identifying the weak spots ur the subject 
specific areas and also the mistakes 
committed by the learners It does help in 
retrospecting about the learning strategies 
being adopted by the learners and vvofking 
out the modifications needed to improve 
the learning level of the students. 

The State Boards of Education have 
taken up the rcsponsibihty of holding pubhc 
examination at the end of Class X and Class 
XII These exammations are held at some 
places with strict vigilance and at some 
places vigilance is lax, Results arc declared, 
some smdents are promoted and some are 
detained Schutz (1971) views examination 
or testing as “an active synergistic partner 
contributing to the resources of other 


elements of education in a sense of feedback 
loops,” Except for a few students, parents 
and teachers, board examination papers are 
accepted by most of us as such without 
making the effort of going through the 
question papers carefully to pm-point 
mistakes for critical appraisal of tlie public 
examinations. 

A new trend of examination has been 
started in the country by introducing multi¬ 
sets of question papers marked A’, ‘B’, "C’ 
and ‘D’ without taking any cognizance of 
variation m the difficulty levels of different 
sets Thus we create gaps in the learning 
levels of children who areso tested. Analysis 
of science question papers of Class X by 
Sindhu (1997) and chemistry question 
papers of Class XII of Madhya Pradesh, 
Maharashtra and Gujarat State Boards of 
Education by Gupta (2000) has revealed 
that there are different types of mistakes in 
the question papers. A few are listed 
below . 

• The language of the questions is 
defective, The intention of tlie examincr 
is not clear due to which the examinee 
is confused regarding what to write and 
what not to write 

• Most of the question papers are 
bilingual. It is also observed that in 
many cases the translated part differs m 
content from the English/Hindi version 
of the question 

• There is a provision for optional 
questions in some question papers but 
there is marked difference in the 
difficulty level of the optional question 
and the time required to attempt it It is 
also observed drat if one question is of 
knowledge type, the optional one is of 
application type 
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• Many question papers are found to test 
only the knowledge aspect of the 
students. Test items related to 
understanding and application of 
knowledge are lacl ing in most of the 
question papers 

• Different sets of question papers differ 
markedly in their difficulty level. 

• Some question papers are found to 
contain defective test items. 

• Proper time and marks distribution 
management is rarely taken care of by 
the examiners 

• Many quesuon papers are foiuid to 
have poor content coverage -In one 
question paper, it was found that without 
s tudying inorganic chemistry, one could 
secure 95 per cent marks as the optional 
questions were either from organic or 
physical portion of chemistry. 

Testing of Objectives 

There is a strong relationship between 
objectives, teachmg-learning strategies and 
evaluation Evaluation is a continuous 
process. It takes place along with knowledge 
U'ansaction during the classroom process A 
good teacher is always concerned about the 
learning outcomes—inside the classroom 
or outside. Unit tests, terminal tests and 
public examinations tend to test what 
students have learnt in different subjects. 
Public examinations are the platforms where 
these objectives are tested on a large scale 
To find out to what extent these objectives 
are tested, chemistry question papers of 
Class XII of different boards of education 
and the Central Board of Secondary 


Education were analyzed. A close look at 
the question papers reveals that most of the 
objectives tested in the examinations are of 
the write-define-explain type. These 
objectives test only die knowledge aspect of 
the learner. Though objectives like prove, 
infer, relate, differentiate, extrapolate, 
distinguish, convert, etc also find place in 
the question papers, tlieir number is very 
less. Detailed analysis of question papers of 
different boards of education in terms of 
objectives is given in Table 1 

The Madhya Pradesh Board sets only 
one question paper but in the form of three 
sets—^A, B and C The Gujarat Board sets 
only one paper. The Maharashtra Board sets 
two papers—Paper I consisting of physical 
chemistry and part of inorganic chemistry 
and Paper n consisting of organic chemistry 
and part of inorganic chemistry. The Central 
Board of Secondary Education (CBSE) also 
sets only one paper but in tire form of three 
sets An analysis of the three sets of question 
papers of the M.P Board of 1998 reveals 
that not even a single question of application 
type was asked in 1998. Questions were 
either ofknowledge type or of understanding 
type The purpose of making sets like A, B 
and C is to avoid copying Most of the 
questions may be common Their placement 
in different sets should be changed. The 
level of diffiailtyin the different sets andtlie 
type of questions should not vary much. If 
Set A consists ofknowledge based questions 
witli 53 5 per cent weightage, in Set B this 
weightage is reduced to 38 7 per cent. In 
Set A 40.7 per cent weightage was given to 
understanding type questions which 
increased to 54.7 per cent in Set B and to 
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TABLE 1 

Comparison of Chemistry Question Papers of Different Boards in Terms of Objectives 
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60 per cent in Set C. Thus it can be inferred 
tliat the level of the three sets differed a lot. 
The situation improved slightly in 1999, 
when each set consisted of a few application 
type questions also The weightage given to 
knowledge, understanding and application 
type questions varied gieady in these three 
sets too 

TheMaharashtra Board makes provision 
for two papers m each subject Each paper 
IS of 40 marks In paper I, 33.3 per cent 
weightage is given to knowledge type 
questions, 43 3 per cent to undeistanding 
type and 23 per cent to application type 
questions. As compared to this, in paper II, 
63.3 per cent weightage in given to 
knowledge type items and 33.3 per cent to 


understanding type questions Itis surprising 
to note that in Paper II, not even a single 
item tests application of knowledge Paper 
n consis ts of organic and inorgamc cliemistry 
wherein it is misconceivdd that application 
type Items cannot be constructed in these 
portions of chemistry which, however, is 
not true Conversion of one compound mto 
another or synthesis of one compound from 
the other cons titutes application type items. 
For example, conversion of ethane into 
ethyne, ethanoic acid, benzene etc fall under 
this category, Similarly, predicting the 
paramagentic or diamagnetic nature of 
colour of ioiia like Fe^"*", Fe‘''+, Co^+, Ni^"^, 
etc. involves knowledge of the atomic 
number of the respective atoms, and then, 
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writing of electronic configuration gives an 
idea of the number of unpaired electrons 
present in the ions. Such items can be 
answered only by application of knowledge 
of the related concepts. This needs to be 
taken care of by the examiners if they really 
want to raise the standard of public 
examinations. 

Papers of the Gujarat Board and the 
CBSE seem to be balanced to some extent. 
In the Gujarat Board where only one paper 
IS set, the question paper of 1998 was 
found to give 39.S per cent weightage to 
knowledge type items, 36,2 per cent to 
understanding type and 24 3 per cent to 
. application type items In comparison to 
question papers of other boards, tlie CBSE 
question paper was found to give 47 1 
per cent weightage to knowledge type 
Items, 28 6 per cent to understanding, 
22 9 per cent to application type and 1.4 
per cent to skill-related items. 

The above analysis of question papers 
of a few boards reveals that there is a need 
for paying special attention to the testing 
aspect of different objectives A particular 
balance is to be maintained in the question 
paper so that students do not remain 
confined only to knowledge of the subject 
They should be able to explore further and 
apply their knowledge to solve problems 
under new situations This will help in 
inculcating reasoning and the scientific 
temper 

Difficulty Level of Question Papers 

Public examinations test a heterogeneous 
group of smdents, some of whom are gifted 
and some are slow learners. After going 


through the classroom instmction and self 
study for two years aftei passing Class X 
exammatton, the students face another public 
examination It is generally believed tliat 25 
per cent of the questions in a paper should 
be easy which can be attempted by all the 
students Fifty to fifty-five p er cent ques tions 
should be of medium level which can be 
attempted by average students. Question 
papers may also contain at least 20 per cent 
questions which should be really 
brainstorming and involve application of 
subject knowledge. Suchitems are attempted 
generally by very intelligent students. To 
smdy this aspect of question papers in public 
examinauons, chemistry question papeis of 
four boards of secondary education were 
analyzed, Analysis of these papers in teims 
of difficulty level is reported in Table 2. This 
analysis in based upon the opinion of 
chemistry teachers and teacher educators A 
brief description of the difficulty level of the 
papers is given below. 

Weightage given to easy items ranged 
from 33 3 to 44 per cent in the three sets 
m 1998 in the MP, Board Examination 
which was reduced in 1999 to zero in set 
A, to four per cent in set B and to eight 
per cent in set C In 1998, weightage to 
meduun items ranged from 50 7 to 57 3 
per cent which, however, increased to 
97.3 per cent in set A in 1999. Set B in 
1999 consisted of 85,3 per cent aveiagc 
items in comparison to 80 per cent 
contained in set C. As regards weightage 
to difficult Items is concerned, their 
weightage ranged from 3 7 to 13 4 per 
cent in 1998, to 2 7 to 12 0 per cent in 
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TABLE! 


Comparison of Chemistry Question Papers of Different Boards in Tferms of Difficulty Level 


2 

N 

Board 

Tear 

Set 

Difficulty Levd 

Eay 


Average 

Difficult 

No. 

of 

Qiies 

Mmla 

% 

No 

of 

Ques. 

Marks 

% 

No 

of 

Qitcs 

Marks 

% 




A 

9 

33 


11 

38 


2 

4 

53 

1. 

M.idhya 

1998 

B 

10 

30 


11 

43 

57 3 

1 

2 

37 


Pradesh 


C 

D 

25 

33 3 

12 


53,3 

4 

10 

134 




A 

■ 

- 

- 

21 

73 

97 3 

1 

2 

27 

m 


1999 

B 

1 

3 


18 

64 

85 3 

3 

8 

10 7 

■ 



C 

2 

6 

1B9I 

16 



4 

9 

12 0 

3, 




■1 






2 

8 

13.3 











- 

- 


4 

Gujarat* 

1998 

- 

20 

32 

21,0 

56 

111 

73 0 

3 

9 

60 

5 

CBSE 

1998 

- 

■a 

18 

25 7 

18 

mm 

614 

5 

9 

12 9 


* Marks of optional quwoans arc also uicluded 


1999 In the Maharashtra Board 
Examination also consistency could not be 
observed in Paper I and Paper II, Paper I 
consisted of 20 per cent easy items, 66 7 
per cent medium items and 13.3 per cent 
difficult Items whereas in Paper II, the 
percentage of easy and average items was 
found as 36 7 and 63 3 respectively. No 
Item could be termed as a difficult item in 
Paper II of the Maharashtra Board, Almost 
the same trend was observed in Gujarat 
and CBSE Boards, In Gujarat Board, 21 
per cent weightage was given to easy items, 
73 per cent to medium items and only six 
per cent to difficult items. The CBSE 
Board gave 25.7 per cent weightage to 
easy items, 61 4 per cent to medium and 
12 9 per cent to difficult items. In a 
nutshell, it can be inferred that there is a 
need for improvement of the standard of 


the question papers The paper setters need 
awareness and training this aspect. 

Content Coverage 

Chemistry consists of three branches, namely, 
organic, inorganic and physical chemistry at 
the school level Different boards have given 
different weightage to each branch. One of 
the salient featui es of a good question paper 
is that It should give wide coverage to all the 
units covered in the syllabus If it is not 
possible to set questions from each unit in 
consonance with the weightage fixed for it, 
at least weightage given to a particular 
section/branch should be reflected in the 
paper so that students study the subject in a 
holistic manner. The pick-and-choose 
tendency of the students needs to be 
discouraged to give them a thorough idea of 
the subject It was in this context that it was 
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TABLE 3 


Analysis in Terms of Wciglitage to Different Branches of Chemistry 


Q 

Board 

Tear 



Inorganic 

Physical 


Mmks 

% 

Mark 

% 

Maik 

% 




A 

27 

36 0 

17 

22 7 

31 

41 3 

75 

1 


1998 

B 

21 

28 0 

19 

25 3 

35 


75 




c 

21 

28 0 

19 

25 3 

35 

467 

75 




A 

20 

26 7 

23 

30 7 

32 


75 



1999 

B 

20 

26 7 

24 

32 0 

31 

41 3 

75 




C 

20 

26 7 

23' 

30.7 

32 

42 6 

75 

B 

Gujaiat 

1998 


38 

38.0 

26 

26 0 

36 


100 

4 

Mahara?htr.i 

1998 

Paper-I 


■ 


■ 

30 

■ 





Paper-II 


■ 


■ 

- 

■ 






32 

400 

Bl 

22 5 

30 

37 5 

80 

S 

CBSE 

1998 


24 


iHI 


31 





^B 


26 



IQ 

32 




CBSE 

1999 

S6/2 

27 

38 6 

11 

15 7 

32 

45 7 





56/3 

26 

371 

15 

214 

29 

4l 5 

HEbI 


thought necessary to analyze the chemistry 
question papers of different boards 
Branchwise weightage calculated from 
different question papers of four boards is 
given in Table 3 Following is a brief 
discussion on this aspect 

As regards physical chemistry, botli 
M P and CBSE Boards have given more 
than 40 per cent weightage to it. In the 
M.P. Board, this weightage is found to 
vary between 41 3 per cent to 46,7 per 
cent m 1998 question papers, whereas in 
1999 question papers, weightage of 
around 42 per cent could be observed in 
all the three sets CBSE gave 44.3 per 
cent weightage to physical chemistr}^ m 
1998 and 45,7 per cent m 1999 except in 
one set in which it was observed as 
41 5 per cent. Gujarat and Maharashtra 


Boards give almost 36 per cent weightage 
to It However, weightage given to 
inorganic chemistry and organic chemistry 
differ a lot. In the M.P Board, it 
varied between 22.7 per cent to 25 3 
per cent in the 1998 examination whereas 
in 1999 It remained almost constant at 
about 31 per cent In the Maharashtra 
Board, it was found to be 22 5 per cent in 
comparison to 26 per cent in the Gujarat 
Board In CBSE, weightage given to 
inorganic chemistry was found to be 
21.4 per cent in Set 56/1 in 1998 and 
Set 56/3 in 1999 but weightage was 
found reduced to 15 7 per cent in Set 
56/2 in 1999 and 17.2 per cent in Set 
56/3 in 1998 There is need for serious 
deliberations on this issue by the Board 
authorities and paper setters. 
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Inter-board comparison of weightage 
given to organic chemistry reveals that there 
is a wide difference of weightage given to 
this branch. Except the M.P. Board, all otlier 
Boards give weightage of around 38 per 
cent or more to this branch but in question 
papers of Madhya Pradesh, it is around 27 
per cent However, in set A of die M.P 
Board of 1998, it was foimd to be 36 per 
cent, In set A, weightage given to organic, 
inorganic and physical chemistry varied as 
36 per cent, 22 7 per cent and 413 per cent 
respectively but in sets B and C it was found 
to be 28 per cent, 25.3 per cent and 46.7 per 
cent respectively It is amply clear from these 
data that set A differs from set B and set C 
in terms of weightage given to different 
branches of chemistry due to which there is 
bound to be a difference in the achievement 
level of children for no fault of theirs. 
However, this deficiency was not observed 
in the MP. Board sets of 1999 where 
weightage given to different branches in 
different sets remained the same i e 27 per 
cent to organic, 31 per cent to inorganic and 
42 per cent to physical chemistry. 

Valuation of Answer Books 

In unit tests and terminal tests, answer 
books are shown to the students, In case 
of any error or doubt, students can get it 
rechecked and corrected by their teachers 
However, when students are not satisfied 
with the marks obtained by them in pubhc 
examination, after declaration of results, 
another cumbersome exercise of 
revaluation starts. The number of 
dissatisfied clientele being very large, the 
Boaid IS under tremendous pressure and 


most of the students get a punted card 
bearing the message “No change m your 
marks ” This is a genuine problem of the 
students. Let us try to find out the genesis 
of this problem In tlie seventies and the 
early eighties, answer-books used to be 
sent to the examiners at their residence 
The examiners would check the answer- 
books at their homes in a leisurely mood, 
read the scripts thoroughly and assign 
marks accordingly Most of the examiners 
would complete the task in time and there 
were only a handftil of complaints. But 
that system also was not foolproof. Some 
of the examiners did not complete the 
valuation work in time or did not do it at 
all and sent the marks without cvalauting 
the answer-books Cases were also reported 
of examiners contacting the concerned 
school authorities for obliging them There 
have been cases of unchecked answer- 
books lying in the railway station while 
results are declared giving average marks 
to students of that particular ccntie 
Keeping these evils in view, most of the 
Boards have now opted for central 
valuation to complete the task in tunc. 
On an average, one teacher is to evaluate 
30-40 answer-books in one day There are 
examples when some of the examiners 
evaluate more than 50-60 answerbooks in 
a day within 5-6 hours. If an examiner 
devotes five hours at a stretch in a day for 
evaluating 30 answer-books, he/she gets 
only 10 minutes for one answer-book. 
Question papers of M.P. and Malaarashtra 
Boards consist of 22 questions with 25 
sub-parts; the Gujarat Board paper consists 
of three sections with 53 questions and 
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the CBSE Board paper consists of 
34 questions with SO sub-parts. Just 
imagine the fate of the examinee when, 
due to time constraint, the examiner 
cannot devote more than 7-8 minutes on 
one answer-book and not more than 10- 
15 seconds on one answer, Within 10-15 
seconds, the examiner is to go through 
the answer, analyze it and mark it. For 
raising the credibility of the Boards, it is, 
therefore, suggested that one examiner 
should be given only 20 answer-books to 
be evaluated in 5-6 hours, Only in 
exceptional cases, 30 answer-books may 
be allotted to the examiner, The examiners 
may be compensated by enhancing die rate 
of evaluation work. 

The issues raised in the present paper 
apply not only to chemistry question 
papers but, more or less, to question 
papers in any subject. Paper-setting 
assignment should be given only to diose 
experienced teachers who have received 
training in techniques of paper setting. 
After deciding the weightage to be given 
to different objectives, types of questions 
and their difficulty level, a blueprint of 


the question paper should be prepared by 
board authorities and a copy of the 
blueprint should be supplied to the 
examiner Eight to ten sets of question 
papers may be got prepared by the board 
and three or four equivalent if not identical 
sets be developed by the nroderators in 
the board Seventy-five to eighty per cent 
questions in different sets may be common 
with different placements to check copying 
by the examinees, The remaining 20-25 
per cent questions may be different but 
their difficulty level and objectives should 
be the same. For example, if a numerical 
question is asked in one set, the other sets 
should also have numerical problems of a 
similar type with different data. Vague 
questions should be avoided Questions 
should have only one answer Translation, 
wherever required, should be correct. By 
controlling these parameters, different sets 
of almost the same level may be developed. 
This may be helpful in making a correct 
assessment of the examinees and the 
credibility of public examinations 
conducted by different boards may also 
be enhanced 
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Achievements of Children belonging to the 
Backward Classes 

A Study of Kamrup District 

Rupa Das Borbora 
Lecturer 

Cotton College, Guwahati 



For the real development of anj country every section of the society must be 
educated so that every individual can contribute effectively in the process of 
the development of the country. This study focuses on Kamrup District, 
Assam and throws light on the education of the Backward Classes. The study 
tries to find out the causes of their low academic achievements and suggests 
remedial measures. 



DUCATION luidov^btccUy sei'ves 
as the main agent and component 
of overall social, political and 
economic developments of a nation. 
Education has been recognized as one of the 
most significant instruments for changing 
the socio-economic status of the people of 
a country and illiteracy is the greatest 
impediment to any improvement in the 
socio-economic status of the people. 
Education up to a certain minimum level is 
a basic necessity for all. On the threshold of 
the twenty-first century we are m a world of 
science and technology where education is 
the only instrument that can bring about 
the desirable changes for growth and 
development 

India is a vast country with a huge 
population, which has diverse religions, 
languages, castes, communities, etc. In 
Assam also people of different castes reside 


India and 52.89 per cent people of Assam 
are literate according to the 1991 census 
report Out of the 23 districts of Assam, 
Kamrup District’s percentage of literacy is 
67 5 per cent, which is second best in 
Assam. Even then it shelters more than nine 
lalch illiterates 

Table 1, given below shows the total 
andsexwise population by caste in Kamrup 
Distnet. Here we see that the percentage of 
Scheduled Caste population to the total 
population is 7 54 per cent and Scheduled 
Tribe population to the total population is 
10.72 per cent. 

In reviewing different literatures tlie 
investigator found that Dr R.N, 
Bhattacharjee m ‘Studying the socio¬ 
economic strategics of education in 
Nagaland’, Dr Vijayalakshmi of Patna m 
her ‘Study of academic achievement of the 
Scheduled Castes and Backward castes’, 



TABLE 1 

Total and Sexwise Population by Caste in Kamrup District 


District 

Total Population 

Scheduled Caste 

Scheduled Thbc 

_ 

Kamrup 

Male 

Female 

Total 

Male 

Female 

Total 

Male 

Female 

Total 

ON 


Fl 

O 

o 

ro 

re 


NO 

oo 

fS 

B 

B 


o 

LfT 

rO 

oT 

o 

o 

C3 

rq 


Iv. 

yi 

oT 

■ 



Source . Census of India 1991, sciics-4 Assam 
‘Aspects of population profile of Assam’ 


together, some of whom belong to the 
Advanced Classes and some to die Backward 
Classes, 

In India, governmental as well as non¬ 
governmental organizations are giving the 
most importance to the removal of illiteracy 
to attain a minimum level of learning, 
Despite this only 52.11 per cent people of 


Dr R.C. Das’s ‘Investigation into the 
problem of wastage and stagnation at the 
primary level of education in the District of 
Sibsagar’, identified a major problem from 
among different problems in attaining 
minimum level of learning, i.e., academic 
achievement of the children—the causes of 
wastage in primary education are parental 
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illitetacy, theii: ignorance and indifferent 
attitude towards their children’s education 
Besides thisj the Backward Classes i.e., 
Scheduled Castes and Scheduled Tribes are 
considered backward in education as 
Compared to the Advanced Classes. Hence, 
the investigator felt the need for studying 
the academic achievements of the children 
of literate and illiterate parents of the 
Backward Classes. Here academic 
achievement means successfully completing 
lower primary education within the 
sdpulated time of four years. 

Objectives 

1. To study the academic achievements of 
first-generation learners (FGLs) i.e. the 
children of illiterate parents and non- 
first generation learners (NFGLs) i e. 
the children of literate parents of the 
Backward Classes, 

2. To study the academic achievements of 
the FGL boys and girls of the Backward 
Classes. 

3. To study the academic achievements of 
the NFGL boys and girls of the 
Backward Classes. 


4 To find out die causes of low academic 
achievements and suggest remedial 
measures to the children of the Backward 
Classes. 

Hypotheses 

1. There is no significant difference in 
academic achievements between the 
FGLs and NFGLs of the Backward 
Classes. 

2. There is no significant difference in 
academic achievements between 
FGLs boys and girls of the Backward 
Classes. 

3. There is no significant difference in 
academic achievements betweenNFGL 
boys and girls of the Backward Classes. 

Area 

The study was conducted in die Sonapur 
area of the Kamrup District of Assam. 

Sample 

For this study altogether 154 samples were 
collected from five different schools of 
Sonapur area. The names of the schools and 
the number of samples collected from the 
Backward Classes are shown in Table 2 


TABLE 2 


Number of Samples Collected from Different Schools of Sonapur Area 


Names of the Schools 

Number of Samples Collected 

S, 1 No, Borkhat L P School 

19 

Sj Hahara Primary School 

33 

S, Talelia Govt Buniyadi Vidyalaya 

64 

Karchia Primary School 

20 

Sj Dapata Kalikajari Primary School 

18 

Total Samples 

154 
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Tools 

In this study the investigator used the 
stratified sampling technique and the 
following tools for data collection, 

1. Inquiry form 

2 Interview schedule 

3. Observation 

To know about the academic 
achievement, parents’ education, income, 
caste, etc of the students, an inqmry form 
was used. Interview schedule was prepared 
to know about die causes of failure and 
success in the examination, The school and 
home environments of the children, attitude 
of the parents towards the education of the 
children were observed by the investigator 
while visiting the houses of the samples 
collected 

Method 

Normative survey method was employed 
for the study 

Limitations of the Study 

This study has been limited to five 
Assamese medium primary schools of 
Sonapur area. The cluldren belongmg to 
the Scheduled Castes and Scheduled Tribes 
were selected for the study. Besides this, 
no sample was collected from private and 
venture schools. 

The study was confined to the lower 
primary stage i.e, Classes I to IV only and 
not the entire primary stage 

Regarding income level, the study was 
limited to the income levels of the parents 
of the samples collected, Here the family 


mcome ranging from Rs 900 to Rs 4800 
per month was tabulated under frequency 
distribution and those entered under 
i e., below Rs 1500 per month, regarded 
as low income level, above Qj»e Rs 3550 
per month as high income level, and 
between Rs 1500 and Rs 3500 per month 
as middle income level. 

The study was limited to the Scheduled 
Caste and Scheduled Tribe children. 

Analysis of the Data and Statistical 
Techniques Used 

The academic achievements of 71 boys 
out of whom 51 were FGLs and 20 
NFGLs, and 83 girls out of whom 63 
were FGLs and 20 NFGLs were followed 
for four years from 1992 to 1995 i e. from 
entering Class I in 1992 to sijccessfully 
completing the lower primary stage i.e. 
Class IV in 1995. ; 

Samples were divided sexwise, income- 
level-wise and groupwise i.c , as first- 
generation learners and non-first- 
generation learners which are shown in 
Table 3. 

The academic achievement of the 71 
boys and 83 girls was followed from year 
to year and one who failed or left school 
was considered as a case of wastage. Thus 
in 1995 only 26 students had successfully 
completed the lower primary stage i.e. 
passed Class IV Out of these 26 students 
only one was FGL and the others were 
NFGLs. Table 4 shows the groupwise, 
sexwise and income-level-wise number of 
students who passed Class IV in 1995 
from among the students admitted in Class 
I in 1992. 
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TABLES 

Sexwise, Income-level-wise and Groupwise Numbef of Samples Collected 


Sex 

Ht^h Income Level 
(HU) 

Middle Income Level 
(MIL) 

Low Income Level 
(UL) 

Boys 

FGLs 

NFGLs 

FGLs 

NFGLs 

FGLs 

NFGLs 

10 

9 

10 

9 

31 

2 

Girls 

13 

11 

13 

5 

37 

4 

Total 

23 

20 

23 

14 

68 

,6 


43 (HIL) 

37 (MIL) ■ 

74 (LIL) 


TABLE 4 

Groupwise, Sexwise and Income-level-wise Number of Students Who Passed Class IV in 1995 



Income Levels 

Sex 

HIL 

MK 

LIL 

Total 


FGLs 

NFGD 

FGLs 

NFGLs 

FGLs 



NFGL 

Boys 

0 

8 

0 

4 

0 


0 

12 

Girls 

0 

7 

1 

3 

0 

3 

1 

13 

Total 

0 

15 

1 

7 

0 

3 

1 

25 


15 

8 

3 

26 


Total, sexwise, groupwise and income- 
level-wise pass percentage of the students 
was calculated by applying the formula 


Percentage of 

academic 

achievement 


No of students who 
passed Cl IV in 1995 
No of students enrolled 
in Cl. I in 1992 


Here the pass percentage of the 
students indicates their academic 
achievement In computing pass 
percentage it was found that the overall 
pass percentage is only 16 9 per cent. In 
NFGL group it is 62 5 per cent but in 
FGL group it is only .88 per cent The 
academic achievement of the FGL boys is 
0 per cent and of FGL girls it is 1.6 per 


cent. But the academic achievement of the 
NFGL boys is 60 per cent and of the 
NFGL girls it is 65 per cent. The academic 
achievements of the FGLs and NFGLs 
shown graphically will give us a clear 
picture of the academic achievement of 
these two groups along with the academic 
achievement of both the groups together. 

To test the significance of the difference 
between the academic achievements of the 
FGLs andNFGLs Chi-square test was done 
by applying the following formula 


Here the Chi-square value is found as 
x" = 80'18 
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-Df= 1 

The critical values at 

1 per cent level of significance = 6 635 

5 per cent level of significance = 3 841 

So, significant difference is found in the 
academic achievements of FGL andNFGL 
groups beyond one per cent level of 
significance 

Conclusion and Suggestions 

In studying the academic achievements of 
the students of the Backward Groups it 
has been found that the children of literate 
parents show better academic achievement 
than the children of illiterate parents, The 
academic achievement of the FGLs is very 
low i.e. only .88 per cent but in case of 
NFGLs the academic achievement is 
62.5 percent 

Besides this, the academic achievement 
of the girls is comparatively better than that 
of the boys i.e,, 65 per cent and 60 per cent 
respectively. 

The wastage rate is very high in the 
FGL group i.e., 99 per cent as compared to 


the NFGL group where it is 37.5 per cent. 

Besides this, the economic condition of 
the family also influences the academic 
achievement of the children as is obvious 
from the following data, 

HIL - 34.88 per cent 

MIL - 21.62 per cent 

LIL - 4.05 per cent 

To test the significance of this difference 
m academic achievement the Chi-square 
test was applied and the Chi-square value 
i.e. = 19.093 in two degrees of freedom 
is found highly significant beyond one per 
cent level of significance as the critical 
values in 2 df are - 9.210 at one per cent 
level of significance and 5.991 at five per 
cent level of significance. 

Through observation and by 
mterviewing the children and their parents 
the causes behind low academic achievement 
of the children are found as follows. 

1. The parents of the FGLS are not aware 
of their children’s education. They 
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remain busy in household work and 
pay no attention to their children’s 
education 

2 Illiterate parents cannot guide tlieir 
children at horns in their studies. 

3. Parents engage their children in 
household work in study hours. 

4. Lack of facilities sucli as table, chair, 
'lamp, dress, etc. also affect the 
academic achievement of the children. 

The overall academic achievement is 
very low i e., 16.9 per cent only, due to 
the very low academic achievement of the 
FGL group The academic backwardness 
in the Backward Classes is not because 
they belong to the Backward Classes, 
but mainly because adult illiteracy is 


more prevalent among the Backward 
Classes 

Through observation and by 
interviewing the parents and children, the 
investigator found that tlte literate parents 
of the Backward Classes are highly aware 
of riieir children’s education Besides this, 
they try to give their children guidance 
and facilities for education. 

In conclusion, it can be suggested that 
to remove illiteracy, to attain the minimum 
level of learning, special care and attention 
are needed for first-generation learners. 
This is not because diey belong to the 
Backward Classes but because tlaey are 
first-generauon learners and they should 
get equal treatment irrespective of the class 
and caste to which they belong. 
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Many rmrch studm have focused on the low proportion of girls opting fo^ 
mathematics, In recent years, the importance of learning mathematical skills 
has increased due to its demand in the job market, This article reviews 
research work in gender differences in mathematical abilities, particularly in 
cognitive, affective and psychomotor domains. 




ENDER differences in 
mathematical abilities continue 
to attract much research 
attention, History reveals that women’s 
education was started very late almost in 
all countries In the United States, the 
foundmg of Harvard College in 1636 
demonstrates that admission in this college 
was beyond die reach of all women In 
England, Oxford and Cambridge 
Universities refused to admit women to 
full membership till 1919 and 1948 
respectively Herbert Spencer, a great 
educationist, argued tliat the intellectual 
atuibutes of women developed differendy 
in die course of evolution. Women were 
thus deficient in die powers of abstract 
reasoning and in the most abstract of die 
emotions, the sentiment of justice. 
Germany was also less favourable towards 
the education of women. In developing 
and underdeveloped countries women’s 
education was not given due place till 
1950. The proportion of girls opting for 
matiiematics in school and college is still 
very low, particularly in India Before 
1975, die proportion of female and male 
was 1 and 40 

In recent years, the importance of 
mathematical skills in die job market has 
attracted girls to opt for madiematics as one 
of the subjects of their study Marrett and 
Gates (1983) found no gender differences 
in enrolment Enrolment patterns indifferent 
schools seemed to vary more by school than 
by sex Marrett and Gates’ results may be 
true for developed countries like die United 
States of America and the United Kingdom. 
In India, die situation is quite different. 
English-medium schools like Delhi Public 
School, Mayo College, Ajmer, Scindia 


College, Gwalior, managed by private bodies 
and missionaries may have equal number of 
girls and boys studying mathematics But 
the number of girls in other schools, 
particularly, in the schools of rural areas or 
m semi-urban areas, is very low Cultural 
and social factors are highly responsible for 
the undcr-icpresentation of girls in 
mathematics The second reason of tmder- 
rcprcsentation of girls may be male 
dominance, Charles Darwin, a renowned 
madaematician, admitted that his sister was 
brighter than he was (E Darwin, 1929). 
Adele Galton tutored her famous brother 
Francis Galton (Peason, 1914). But the 
names of Mesdames Daiwin and Galton 
have not been give due place m the history 
of mathematicians. Women’s achievements 
were defined in terms of motherhood and 
nurturance Male mathematics teachers, 
paraits and so-called educated members of 
the Indian society still discourage girls from 
studying mathematics Male mathematics 
teachers discourage girls in the classroom. 
A large section of the society considers girls 
a liability and boys an asset, Befoie and after 
school hours, girls arc asked to help in 
domestic work by the parents Generally, 
parents never disnirb their sons while they 
are studying. Such discriminatory views of 
parents and male mathematics teachers 
demoralize girls 

Several brilliant women have done 
commendable work m mathematics 
Shakuntala Devi, a mathematics genius and 
a prodigjf is an institution in herself In 
Dallas, Texas, she calculated faster than th^ 
computer the cube root of 188138517. 
Maria Gaetana Agnesi of Italy is also a 
famous mathematician. She occupied for a 
time the chair of mathematicians in the 
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University ofBolongs. Her work in analytic 
geometry is well known Barbara Holland 
was the youngest girl to take admission at 
the age of 12 years in the mathematics 
department of Melbourne University, 
Australia She was invited especially by the 
OxfordUniversity, London These are some 
examples which indicate that girls are not 
inferior by birth They are equally talented. 

The results of several surveys clearly 
indicate that the number of girls offering 
mathematics or maths-related courses was 
less than boys upto 1970 in the developed 
countries But Armstrong (1981) reported 
that the differences have dunimshed in recent 
years. In India, the number of girls offering 
mathematics at the intermediate or college 
level is increasmg. Twenty years hence the 
ratio of boys and girls offering mathematics 
may be equal, but at present it is about 
3' 10. Katiyar (1979) reportedno significant 
difference between boys and girls studying 
advanced mathematics on the achievement 
test, 

Gender Differences In 
Cognitive Abilities 

Several investigations andreviews regarding 
sex differences in mathematics achievement 
have been conducted which report that in 
Class VI and beyond, boys are somewhat 
superior to girls m arithmetic reasoning, 
spatial abihties and problem-solving (Aiken, 
1970; Armstrong, 1980; Fennema and 
Carpenter, 1981, Marshal, 1984) and girls 
are somewhat superior to boys in verbal 
ability, arithmetic fundamentals and rote 
learning (e.g. computations) But sex 
differences in abilities are less pronounced 


in the earlier classes, and there is a general 
differentiation of abilities with age and 
experience. A critical review of research 
hterature of thel960s prepared and dehvered 
by Eleanor Maccoby and Jacklin in 1972 
highlighted that girls tended to be superior 
to boys in verbal abilities, whereas boys 
tended to be superior to girls in spatial and 
maths aptitudes. Results from a national 
survey conducted for the Education 
Commission of the States of 1952 
13-years-olds and 1788 high school seniors 
provides a different picture from some of 
the earlier studies conducted m the area of 
sex differences in mathematical abilities 
The average mathematics problem-solving 
score of the 13-years-old girls in this survey 
was nearly equal to that of the 13-year-old 
boys, but, the girls’ average in computation 
and spatial visualization was higher tlian 
diat of the boys However, the situation 
changed by the end of high school. 
Armstrong (1980) reported that Class XII 
boys were superior to girls in problem¬ 
solving and girls had lost their' earlier 
advantage in spatial visualization. 

Differences between the sexes arc often 
found in specific areas of mathematics. For 
example, men were found superior to 
women m geometry (Hashaway, 1981, 
Stones et al, 1982), Women were found 
superior to men in fractions in Hashaway’s 
(1981) study Men, on the other hand, 
tended to surpass women in ratio, 
proportion, andin percentage inHashaway’s 
(1981) study and in measurement, relations, 
and probability and statistics in Stones, 
Beckrnan, and Stephen’s (1982) study, In a 
study, Swafford (1980) reported that 
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females achieved as well as, and, in some 
instances, better than males m the 
standardized first-year algebra test Smith 
and Walker (1988) also supported 
Swafford's findings. They reported females 
better than males in the nmth and eleventh 
class papers In contrast, Ethington and 
Wolfe (1984) reported that women scored 
somewhat lower than men m a combined 
test of mathematics even after controlling 
for the effects of parental education, spatial 
andperceptual abihties, high school grades, 
attitude towards mathematics and exposure 
towards mathematics course They 
concluded that there is a complex interaction 
among sex, selected other variables, and 
mathematics achievement Inarecentstudy, 
Patel (1997) also reported boys better than 
girls m achievement in mathematics. The 
contradictory results mentioned above do 
not provide any evidence of gender 
differences in mathematics. 

Very few attempts have been made on 
the issue of mathematically precocious youth 
and it was reported that die number of 
mathematically talented boys exceeded the 
nmnber of mathematically talented girls In 
the last 20 years of die last century the 
situation has changed a lot At present, in 
India, the difference in the number of 
mathematically talented boys and girls is 
negligible 

The other studies conducted in this area 
reflect very promising findings Data from 
the SecondInternationalMadiematics Smdy 
were used by Hanna (1986) to examine sex 
differences in mathematics achievement of 
Canadian Class VIII students Five areas 
were surveyed' arithmetic, algebra, 


probability and statistics, geometry and 
measurement No significant differences 
were reported in the performance of boys 
and girls on the first three subsets. In 
geometry and measurement, die boys’ mean 
was somewh'at higher than diat of the girls 
These differences, though not large, were 
statistically significant at die 0 01 level. 
Battista (1990) did not find any sex 
differences in logical reasoning or use of 
geometry problem-solving performance. In 
contrast, Moore and Smith (1987) 
compared the mathematics achievement of 
young men and women, aged between 15 
and 22 years. They reported that males 
generally outperformed their female 
counterparts in arithmetic reasoning and 
mathematics knowledge test. 

In die area of mathematical creativity, 
very few smdics have been conducted, Ttili 
(1982) reported that boys scored higher in 
mathematical creativitytestthangirls. Singh 
(1986) reported that males were not 
invariably superior to females on any 
dimension of matliematical creativity. Vora 
(1984) supported Singh’s fiiidmgs 

In many cases, boys were found better 
than girls in mathematics achievement test 
One of the reasons for tins variability may 
be boys’ greater exposure to mathematics. 
Males also practice mathemaUcs skills outside 
school more than females Girls are usually 
expected to be more accomplished in 
language and socially-oriented skills, and 
boys are supposed to perform better in 
mathematical, mechanical, and other 
analytical or problem-solving skills The 
effect of exposure/special training in 
madiematical skills have been studied by 
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several investigators Fernni-Mundy (1987) 
conducted an experimental smdy in which 
the effect of spatial training on calculus 
achievement, spatial visualization in 
problem-solving on solids and revolution 
was invesdgated, Students enrolled in a 
calculus course individually completed six 
spatial training modules over an eight-week 
period. No significant differences were found 
between males and females before the 
experiment. After the experiment girls 
performed better than boys which indicates 
that those groups given exposure did better 
than their counterparts. Szetela and Super 
(1987) .studied the effect of a yearly 
progranme on problem-solving strategies 
They reported very few significant results 
between males and females Noss (1987) 
reported logo experience effects in favour of 
girls Curcio (1987) smdied the effect of 
graph comprehension. No significant 
difference was found between boys and 
girls 

Besides exposure, heredity was also 
found an important factor for gender 
differences in mathematics ability Witelson 
(1976) reported that the same brain s tructure 
may have different cognitive functions in 
boys and girls at tlie same age level. He 
furtlier reported that, in case of boys^ by the 
age of six the right cerebral hemisphere 
dominates the left hemisphere in processing 
non-linguistic spatial information. With 
girls, however, not until adolescence does 
the right hemisphere become dominant in 
processing spatialmformation Hemispheric 
specialization or lateralization is developed 
earlier, or more strongly in girls than boys. 
Dominance of the right hemisphere by the 


left IS associated with poorer spatial ability, 
which is controlled by the right hemisphere, 
in girls Boys, on the other hand, develop 
greater right hemisphere specialization or 
dominance Luchins (1981) suggested that 
the poorer spatial ability of females who 
study mathematics leads them to choose 
algebra rather than geometry or topology, 

Gender Differences in the 
Affective Domain 

Studies on gender differences inmathemaucs 
have not been limited to cognitive variables, 
affective and psychomotor differences have 
also been observed. Aiken (1974) reported 
that boys scored sigmficantly higher than 
girls in the test of mathematical and scientific 
aptitudes and die discrepancies between the 
sexes increased with age Urban boys were 
also found superior to female counterparts 
m mathematical aptitude (Pandey, 1980) 
In contrast, Fennema and Sherman (1977) 
concluded that females as a group do not 
have less aptitude for mathematics than 
males. Callan (1985) conducted a saidy in 
the area of computer aptitude and interest. 
He administered Computer Aptitude, 
Literacy, and Interest Profile (CALIP) on a 
sample of male and female students. Li this 
study women obtained equal, and, in some 
cases, better scores than their male 
counterparts in computer aptitude, but 
women did not score as well as men in 
computer interest. 

Unfortunately, there was a 
medrodological flaw in the Fennema and 
Sherman (1977) investigation, which makes 
interpretation of the results unclear The 
investigators undoubtedly realize that even 
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ifsexdlffcretlces inmatheitiltlcs EtchieveJnent 
siK teducedwhen mathematical experiences, 
and attitude towards mathematics are 
ec^uated fbt boys and girls, it does not prove 
that there are no gender differences ih 
aptitude towards mathematics. Analysis of 
co-variance used in this study does not 
control gender differences in mathematics 
aptitude and leaves much variance in sex. 
Partial correlation should be used for 
removing gender variables 

Benbow and Stanley (1980), 
summarizing data on a large sample (N = 
9927) of intellectually gifted junior high 
school smdents, concluded that gendei 
differences in mathematical attitude result 
from superior male madiematical ability, 
which may be related to greater male ability 
1 ft spatial tasks. Attitude towards 
mathematics tends to be less positive and 
less variable in girls (Schofield, 1982) It 
was the opimon of the investigator that 
separate regression equations should be 
developed for boys and girls for predicting 
achievement in mathematics from attitude 
towards mathematics As author of this 
paper I do not agree with Schofield’s 
opinion. If biological differences between 
males and females arc so strong or gender 
differences in mathematics are God-gifted, 
then there is a need to develop separate 
regression equations for boys and gills, 
otherwise, it has no meanmg at all. Racket 
and Betz (1984) reported that mathematics 
performance and self-efficiency were 
positively and significantly correlated with 
attitude towards mathematics and masculine 
sex-role orientation Cynthia (1991) 
reported that gender had a significant effect 


on attitude towards mathematics. 

Gender differences in interest in 
tnathenlafics have been smdied by Razik 
and Zakaria (1995), and Lalithamma 
(1975). Razik and Zakaria (1995) reported 
significant differences between boys and 
girls in the development of interest in 
different areas of matliematics. Boys were 
found higher than girls on interest in 
matliematics (Lalithamma, 1975). She also 
reported that boys were higher on 
intelligence than girls It may be one of the 
reasons for greater male variability on interes t 
in matliematics Comparison of boys and 
girls on affective variables in mathematics 
without controlling extraneous variables and 
minimizing error variables have no meaning 
at all. 

Gender differences in anxiety towards 
mathematics have been studied intensively 
by Hembree (1990). Heusedmeta-analysis 
to synthesize the findings of 151 studies— 
mainly articles in journals, ERIC smdies, 
documents, and doctoral dissertations. He 
reported tliat at each grade level (K-12 and 
post secondary) females reported greater 
mathematics anxiety than males. At both 
the jmiior and senior high school levels, 
high anxiety affected mathematics 
performance less for females than for males 
High anxious females were on average also 
more likely to continue with mathematics 
tlian high anxious males Sprmger (1995) 
reported significant positive correlation 
between sex role stereotyping and 
mathematics anxiety. He further reported 
no significant relationship between sex role 
identification and maths anxiety Verma 
(1991) also repot ted no s ignificant difference 
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between males and females in a test of 
mathematics anxiety 

Gender differences in cognitive variables 
may be due to anxiety towards mathematics 
Practically, I found that anxious boys and 
girls do not prefer mathematics. 
Mathematics has been considered a chance- 
factor subject by many boys and girls. 
Chances of fight and wrong always create 
anxiety among students Those students 
who are not risk-takers are always under the 
grip of anxiety and this anxiety affects the 
level of achievement in mathematics. For 
example, several students, aftei obtaining a 
postgraduate degree in mathematics, opt 
for arts and social science subjects m 
the Indian Administrative Services 
examinations They arc not sure that they 
will do well in mathcmadcs. Intensive s tudies 
are to be carried out to find out the exact 
gender differences in mathematics 
particularly the effect of affective and 
psychomotor variables. 

Leisure time is very important for 
secondary and higher secondaiy students. 
In leisure time, some students prefer to 
study mathematics books while others want 
to play chess or other games. Researchers in 
this field correlated leisure-time activities 
widi career expectations of male and female 
students (Boswell, 1985, Fennema and 
Sherman, 1977, Foxetn/., 1985, Joffe and 
Foxraan, 1986, Leder, 1988; Sherman and 
Fennema, 1977) The vocational intentions 
of the two groups confirm that competence 
in mathematics is a more important 
prerequisite for attainment of career 
ambitions of males than females Maircs 
(1985) has argued in this direction that 


“ideology of men enables them to select 
mathematics as a meaningful area of activity 
and their life structures enable them to 
pursue it as a career. The ideology of women 
deflects them away from focused attention 
on mathematics and tiaeir life stmctuies 
militate against their pursuit ” 

Gender Differences in the 
Psychomotor Domain 

Personality characteristics of famous male 
mathematicians like Ems tein, Fubini, Paeno 
have been recorded in the autobiographies 
of tliese mathematicians Though at that 
time there were few famous women 
mathematicians, due to male dominance 
the names of famous women matliematicians 
were not given due weightage. The 
personality characteristics of famous women 
mathematicians were not recorded in the 
history of mathematicians. 

Plank and Plank (1954) claim that 
mathematics is primarily a masculine 
enterprise because a high level of controlled 
aggression is necessary' for matliematical 
activity. Therefore, women who like 
mathematics’ tend to identify with a strong 
male figure Elton and Rose (1967) also 
supported the above findings They reported 
that college gills who were average inEnglish 
but good in mathematics had higher 
theoretical and lower aesthetic (i e more 
masculine interests) than girls who were 
good in English but ai'eragc m mathematics 
achievements. These writers concluded that 
‘masculine role’ is an important factor to 
consider in predicting differences in ability 
in English andmatliematics Helson (1967) 
reported wide individual differences among 
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the creative mathematicians. In general, the 
creative male mathematicians were 
characterized as more assertive, outgoing, 
and enriched in personality than the creative 
female mathematicians, they also possessed 
higher social status, more self-assurance, 
and participated in professional activities to 
a greater extent A further study conducted 
by Helson and Crutchfield (1970) explored 
variations in personality within a group of 
34 creative mathematicians. These 
mathematicians occupied the professor’s 
chair in different imiversities of the United 
States The results of a cluster analysis of 
scores on a Mathematicians’ Q-Sort were 
interpreted as evidence for five personality 
types within this group . an “adapted” type, 
a "conflicted” tj^e, two “patriarchal creative” 
types, and one “matriarchal creative” type 
Stamp (1979) also reported differences 
between the girls who op ted for mathematics 
and those who did not He reported that the 
girls who opted for A’ level mathematics 
' were found to be more reserved, tough- 
minded, radical and group-dependent and 
less feminine In contrast, Lambert (1968) 
found no significant correlation between 
mathematics proficiency and masculinity of 
interest in either sex 

Unfortunately there is a methodological 
flaw in the Plank and Plank (1984) and 
Elton and Rose (1967) investigations which 
makes interpretation of tlie result unclear 
The investigators undoubtedly realized that 
the effects of environmental and cultural 
factors were not partialled out while 
comparmg interest patterns of girls who 
were high and low in mathematics ‘t’ test 
and analysis of covariance used in the studies 


may not be fruitful s taUstics to predict gender 
differences m mathematics Partial 
correlation technique may be a better 
statistical procedure to predict gender 
differences in mathematics achievement 
through psychomotor variables. 

Personality characteristics of male and 
female mathematically talented students 
have been studied by Fox (1976) Fox felt 
that the greater social interest of teenage 
girls compared with boys in the same age 
group, may have interfered with their 
concentration in mathematics There are 
certain age-groups in which confidence 
develops among boys and girls. The 
relationship between confidence and 
achievement in mathematics has been 
examined in a number of smdies (Reyes, 
1984; Fennema and Sherman, 1977,1988, 
Sherman, 1980, Joffe andFoxman, 1986) 
Fennema andFoxman (1986) reported that 
males’ and females’ differing attitudes 
towards mathematics were paralleled by the 
difference in the test performance of the 
two groups. Confidence was found a good 
predictor of achievement in mathematics 
Low confidence among girls is due to 
environmental factors From the very 
beginning parents develop confidence in 
their male children. Now times are changing 
and several parents are trying to develop 
confidence in their daughters also 

Willing to take risk in mathematics, 
non-conformity in mathematics, attitude 
towards mathematics—these attitudinal and 
personality characteristics were found 
associated with mathematics. Generally, it 
was observed that girls do not want to take 
risk in mathematics and use tlie 1 do not 
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know’ option on the test of willing to take 
risk in mathematics. Girls were found more 
anxious towards mathematics than boys. 

Gender differences in personality 
characteristics have not been confirmed. 
There is no feminine/masculine subject of 
study. Mathematics students (male or 
female) may differ from non-mathematics 
students with respect to personality 
characteris tics But male and female students 
of matliematics should not differ from each 
other with respect to personality 
cliaracteristics if age, achievement and other 
environmental conditions are controlled 

Gender Differences in 
Mathematical Skills 

Mathematical skills of male and female 
students have been studied by several 
researchers (e.g Marshall, 1983,1984; Senk 
andUsiskin, 1983; Callahen and Clements, 
1984; Rubinstein, 1985; Fennema and 
Tartre, 1985) Marhsall (1983) studied the 
kinds of mistakes made by boys and girls in 
madiematics tests The errors made by girls 
were more likely due to misuse of spatial 
information, use of irrelevant rules, choice 
of incorrect operation, negative transfer, 
and key-word association. Boys, on 
the other hand, made more errors of 
perseveration and formula Interference, 
while bodi sexes made language-related 
errors but of differentkinds. Marshall (1984) 
further conducted a study on arithmetic 
, computations and concluded that girls were 
more likely to perform computations 
successfully tlian boys In conti'ast, boys 
solve story problems more correcdy than 
girls Senk and Usiskin (1983) found no 


difference in the abihties of males andfemales 
in learning to write geometry proofs 

Gender differences in mathematical and 
spatial skills in third, fourth, fifth and ninth 
class Black Hispanic, and White ethnic 
groups revealed a significant interaction 
between sex and ethnicity White adolescent 
boys scored higher than white adolescent 
girls but not significantly In contrast, 
Hispanic adolescent girls were significandy 
superior to Hispanic adolescent boys in 
both skills. A similar sex difference in favour 
of girls was found in Black adolescents, but 
itwas not significant. In contrast, Rubinstein 
(1985) examined computational estimation 
and related mathematical skills among Class 
VIII students Boys scored higher than girls 
in the total estimation test and in the order 
of magnitude scale, but not in the open- 
ended reference number scale. In this study, 
the investigator used different computational 
tasks which had different levels of difficulties. 
Fennema and Tartre (1985), in a longitudinal 
study, explored the relationships between 
mathematical problem-solving perform¬ 
ance, spatial visualization, verbal skills, and 
sex-related differences m mathematics 
performance. They reported tliat girls tended 
to use pictures more during problem-solving 
than boys did, but it did not enable them to 
get as many correct solutions. Low spaual 
visualization skills may be more debilitating 
to girls’ mathematical problem-solving than 
boys. 

The wealth of work reviewed testifies 
to the considerable and continuing attention 
directed to gender differences in 
mathematical abilities Gender differences 
in mathematical abilities have not been 
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established In most of the studies, the 
researchers compared male^ and female 
students without equalling the groups or 
witliout partialling out the effect of other 
variables which are, perhaps, more 
responsible for gender differences in 
mathematical abilities The home 
conditions in which Indian girls are 
smdying must be considered in die research 
studies The simple ‘t’ test was used by the 
researchers Analysis of variance with two 
or three covariates should be used by the 
researcher to establish gendei differences, 
if any But it has not been done 

In the developed countries the ratio 
of male and female students offering 
mathematics is almost equal. In developing 


countries, like India, the situation is 
changing Parents are now understanding 
the importance of mathematics in the lives 
of dieir daughters Now girls are opting 
for engineering, military and other related 
services. Several girls have joined the 
Indian Air Force as pilots About forty 
years ago, the ratio of female to male 
students offering mathematics was IT00 
or more About twenty years ago this ratio 
was 1.40 and, at present, this ratio is about 
ITO, I am sure after twenty years the 
ratio will be I 1. 

Women constitute about half of the 
total population and no country can progress 
without the involvement of women in all 
fields of life 
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